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ABSTRACT
It was the purpose of this study to investigate the 
effects of anticipating pain and experiencing pain upon 
resting heart rates and exercise heart rates of low and high 
anxious college women. A second purpose was to determine 
whether a significant difference existed between the amount 
of pain low and high anxious college women could tolerate 
during rest and during exercise. A further purpose of this 
study was to determine whether anticipation of pain and pain 
tolerance were related for low and high anxious groups for 
exercise and rest.
The subjects for the study were forty college women 
who scored in the fifteenth percentile or below and the 
eighty-fifth percentile and above on the Spielberger Trait 
Anxiety Scale, Also, subjects were those students who vol­
unteered to participate in the study and had on file a 
current medical card indicating good health. Each subject 
was placed in a low anxious or a high anxious group 
according to their score on the Trait Anxiety Scale. Each 
group was comprised of twenty subjects.
Subjects met individually with the experimenter for 
three different sessions. The first session was an orien­
tation in which, the equipment and apparatus used in the study 
were shown and demonstrated. The second and third sessions
were for measurement purposes and were conducted under con­
ditions of rest and exercise. At each of the two measurement 
sessions, three thirty second heart rate responses and 
subjects' pain tolerance were recorded. The heart rate 
measurements included baseline, anticipatory, and heart rate 
while pain was experienced. The pain tolerance of each 
subject was measured with a mechanical pressure device and 
was recorded in millimeters of mercury.
A two-by-two-by-three split-split-plot design was 
employed to determine the differences between the low and 
high anxious groups on the three heart rate responses made 
during the conditions of rest and exercise. A two-by-two 
split-plot design was used to determine the differences be­
tween the low and the high anxious groups on pain tolerance 
and differences between pain tolerance for the conditions of 
rest and exercise. The Pearson product-moment correlation 
coefficient was used to assess the relationship between 
anticipation of pain and pain tolerance.
The conclusions of this study were:
1. The heart rate of women of different anxiety 
levels is approximately the same at rest, during anticipa­
tion of pain and during pain.
2. Anticipation of pain and pain produce an 
increase in the heart rate of women.
3. The increase in heart rate in response to antic­
ipation of pain and to pain is approximately the same during
x
rest and during exercise.
4. The pain tolerance of women of different anxiety 
levels is approximately the same.
5. Pain tolerance of women is approximately the
same during rest and during exercise.
6. An increase in heart rate in anticipation of
pain may or may not be accompanied by an increase in
pain tolerance.
xi
Chapter 1
INTRODUCTION
Pain is a personal and private sensation that cannot 
be transferred to and felt by another person. The experi­
ence of pain can only be partially shared; the meaning and 
interpretation of pain may vary from person to person and in 
the same person at different times. Thus, our understanding 
of pain does not come from subjective evaluations of painful 
experiences but rather from studying the behavior that 
results from the experiences.
One approach to studying behavior responses to pain 
is based on identification of the factors affecting pain 
sensitivity. The results of studies utilizing this 
approach have shown that an individual's past experience 
with pain, personality, age, sex and ethnic background are 
all relevant. According to Gelfand^", pain tolerance is 
highly loaded with psychological components. Thus pain 
threshold remains fairly constant, but pain tolerance may 
vary with the situation and with one's psychological state.
A second approach to studying behavior responses 
to pain is that of examining physiological responses of the
^D. M. Gelfand, Sidney Gelfand and M. W. Raredin, 
"Some Personality Factors Associated with Placebo Respon- 
sivity," Psychological Reports. 17:555-562, October, 1965.
1
of the autonomic nervous system. The results of these 
investigations have shown that, in general, pain produces 
an increase in heart rate and muscle tension, decreased 
skin resistance and an abnormal respiration rate.
In many of the studies concerned with pain, anxiety 
has been used either as a controllable variable affecting 
pain sensitivity or as a measure of a behaviorial response 
to pain. Sternbach stated, "of the variety of factors in 
the 'reaction component1 of pain responses, anxiety is 
usually specified as the single most important one." This 
is attributed to the fact that anxiety is usually apparent 
when an injury occurs or when pain is present. The treat­
ment of anxiety as an independent variable reflects a 
clinical situation and permits anxiety effects on pain 
responses to be observed.
Anxiety effects on pain sensitivity were studied
3
by Schalling and Levander. Subjects in the study were male 
juvenile delinquents who were clinically rated as exhibiting 
anxiety and tension and delinquents who were rated as having 
predominantly psychopathic traits. A comparison made 
between the two groups on pain tolerance showed that 
anxiety prone individuals were more sensitive to pain.
2
Richard Sternbach, Pain: A Psychological Analysis
(New York and London: Academic Press, 1968), pp. 21-22™.
3
D. Schalling and S. Levander, "Ratings of Anxiety- 
Proneness and Responses to Electrical Stimulation,11 Scandi­
navian Journal of Psychology, 5:1-9, March, 1964.
Schalling and Levander suggested that it would be of 
interest to study more directly the relations between tend­
ency to anticipate pain and pain sensitivity. A study by
4
Lynn and Eysenck confirmed the findings of Schalling and 
Levander and also indicated that anticipation of pain may 
be related to pain tolerance. These investigators predicted 
that extroversion would be positively correlated with pain 
tolerance while introversion would correlate negatively.
The basis for the prediction stemmed from Eysenck's theory 
of personality.
Anxiety is considered to be a conditioned (antici­
patory) fear response and since extroverts condition 
less well than introverts and are not very future-ori­
entated, they would not bring as much of this potenti­
ating component to the pain situation as would intro­
verts . 5
The result of Lynn and Eysenck's study was as hypothesized; 
extroverts tolerated more pain than introverts.
Effects of anxiety on physiological responses to 
pain appear to be nebulous and inconclusive. Katkin^ 
recorded galvanic skin responses of low and high anxious 
subjects as they were threatened with an electric shock.
4
R. Lynn and H. J. Eysenck, "Tolerance for Pain, 
Extroversion and Neuroticism, Perceptual and Motor Skills, 
12:161-162, April, 1961.
5Ibid., p. 161.
^E.S. Katkin, "Relationship Between Manifest Anxi­
ety and two Indices of Autonomic Response to Stress,"
Journal of Personality and Social Psychology, 2:324-333, 
September, 1965.
4No significant difference was found between the two groups on
7
the galvanic response. Similarly, Spielberger and Hodges 
monitored the heart rate of low and high anxious subjects 
while threatening them with an electric shock. Although the 
heart rates significantly increased, no difference was 
reported between the heart rates of the two groups. Two 
other investigators, however, reported contrasting findings.
g
Hare conducted a study in which skin resistance 
was recorded as the subjects were anticipating an electric 
shock. A comparison between the low and high anxious groups 
revealed that the high anxious subjects showed earlier, more 
rapid and greater sweating responses as the shock became 
more imminent. Hare also reported that no .difference ex­
isted between the two groups on pain tolerance. An addi­
tional study in which differences were reported between high
and low anxious subjects on physiological responses to pain
9
was conducted by Malmo. He recorded and compared skin 
resistance, finger movements and lymphocyte counts of ten 
neurotic and ten control patients while subjecting them to
^W. F. Hodges and C. Spielberger, "The Effects of 
Threat of Shock on Heart Rate for Subjects who Differ in 
Manifest Anxiety and Fear of Shock," Psychophysiology, 
2:289-294, April, 1966.
Q
R. D. Hare, "Psychopathy, T'.-ar Arousal and Antici­
pated Pain," Psychological Reports, , :499-502, April, 1965.
9
R. Malmo and others, "Standardized Pain Stimu­
lation as Controlled Stress in Physiological Studies of 
Psychoneurotics," Science, 108:509-511, October, 1948.
pain produced by a thermal stimulator. Significant differ­
ences were reported between the groups on each measure.
Malmo recommended:
"It would seem desirable to conduct further 
research with more measures, tapping other physio­
logical systems, such as the cardiovascular system, 
to obtain a broader picture of disturbances under 
stress and to provide the means for an objective 
comparison of reacting systems."10
In retrospect it appears that many factors interact 
to form an individual's total behavior response to pain.
The fact that anxiety is considered an important variable 
in pain reactions, but with its effects not clearly under­
stood, indicates a need for additional study. The results 
of several studies indicated that differences between high 
and low anxious subjects on pain sensitivity might be 
attributed to the anticipation of pain rather than the 
actual pain experience. Also, the majority of studies 
concerned with the measurement of physiological responses 
to pain utilized electric shocks, or the threat of such, 
as the pain stimulus. Since most individuals have received 
electric shocks with varying intensities it is possible 
that responses to this type pain stimulus may be influenced 
by previous experience. Furthermore, studies concerned 
with the effect of anxiety on pain reactions have only been 
conducted with the subjects in a rested state. Perhaps the 
role of anxiety could be better understood if its effects
10Ibid., p. 511.
could be compared under resting and exercising conditions 
and with a novel pain stimulus.
STATEMENT OF PROBLEM
The effects of anxiety on behavior responses to 
pain are not clearly understood. Several questions remain 
unanswered regarding the role anxiety plays in pain sensi­
tivity and how anxiety affects physiological responses to 
pain. Some investigators have hinted that perhaps for some 
individuals anxiety increases during anticipation of pain 
and consequently affects pain tolerance. Since it has been 
shown that some individuals are more prone to exhibit 
anxiety than others, do these individuals physiologically 
show greater apprehension to pain and do these individuals 
possess less tolerance for pain? Also, is there a rela­
tionship between anticipation of pain and pain tolerance?
No attempts have been made to study the effects of 
anxiety on behavior responses to pain made during an exer­
cise state. Will individuals with different anxiety levels 
respond the same physiologically to pain during exercise 
as compared to during rest and will the physiological 
responses be the same during rest and exercise? Also, will 
pain tolerance be different when pain is experienced during 
exercise as opposed to during a resting state?
PURPOSE OF THE STUDY
The purpose of this study was to investigate the 
effects of anticipating pain and experiencing pain upon 
resting heart rates and exercise heart rates of low and high 
anxious college women. A second purpose was to determine 
whether a significant difference existed between the amount 
of pain low and high anxious college women could tolerate 
during rest and during exercise. A further purpose of this 
study was to determine whether anticipation of pain and 
pain tolerance were related for low and high anxious groups 
for exercise and rest.
DEFINITION OF TERMS
The following terms are defined as they were used 
in this study.
Pain was defined as an abstract concept which
refers to a personal, private sensation of hurt, yielding
a pattern of responses which operate to protect the organism 
11from harm. In this study, pain was induced by gradually 
inflating a blood pressure cuff which was attached to the 
subjects' right upper arm. The actual pain stimulator was 
sewn inside the cuff and consisted of a flat acrylic base 
containing small pointed projections.
Pain tolerance was defined as the intensity at
^Sternbach, op. cit. , p. 63.
8which a subject accepts a pain stimulus before making a
, . 12 
verbal or overt escape response.
Resting baseline heart rate was used to refer to 
the first heart rate measurement recorded while the subject 
was at rest. The measurement was made five minutes after 
the subject had been seated and the heart rate monitoring 
equipment and pain testing apparatus had been attached. The 
heart rate was counted for thirty seconds.
Exercise baseline heart rate referred to the first 
heart rate measurement recorded while the subject was exer­
cising. The heart rate was stabilized between one hundred 
twenty and one hundred thirty beats per minute for two 
minutes prior to the measurement. The heart rate was 
counted for thirty seconds as the subject exercised.
Anticipatory heart rate referred to the heart rate 
measurement made during the thirty seconds before the pain 
stimulus was applied. Immediately preceding this meas­
urement, the subject was told that in thirty seconds a 
pain tolerance measurement would be taken. An anticipatory 
heart rate measurement was made while the subject was 
resting and while the subject exercised.
Resting heart rate during pain referred to the 
heart rate measurement made while the subject was at rest 
and pain tolerance was being measured. The heart rate was
12Ibid.
9counted for thirty seconds beginning with the application of 
the pain stimulus. This measurement immediately followed 
the anticipatory measurement.
Exercise heart rate during pain referred to the 
heart rate measurement made while the subject was exercising 
and pain tolerance was being measured. The heart rate was 
counted for thirty seconds beginning with the application of 
the pain stimulus. This measurement was made immediately 
after the anticipatory measurement had been recorded.
Trait anxiety referred to relatively stable indi­
vidual differences in anxiety proneness, that is, to differ­
ences between people in the tendency to respond to sit­
uations perceived as threatening with elevations in anxiety 
13proneness.
State anxiety referred to a transitory emotional 
state or condition of the human organism that is charac­
terized by subjective, consciously perceived feelings of 
tension and apprehension and heightened autonomic nervous 
system activity.^
DELIMITATIONS OF THE STUDY
This study was limited to forty female college 
students enrolled in physical education classes during the
13Charles Spielberger, Richard Gorsuch and Robert 
Luschene, The State-Trait Anxiety Inventory Test Manual for 
Form X (Palo Alto: Consulting Psychologists Press, 1969), 2.
10
1971 summer term at Louisiana State University, Baton Rouge, 
Louisiana. Subject selection was limited to those students 
who made extreme scores on the Spielberger Trait Anxiety 
Scale and who volunteered to participate. Furthermore, only 
those students with a current medical record on file and who 
qualified to participate in physical education were con­
sidered as subjects.
Heart rate was the only physiological response 
studied. Each heart rate measurement was counted for 
thirty seconds. Five minutes of rest was allowed each 
subject before a resting baseline heart rate measurement 
was made. Subjects1 heart rates during exercise were stabi­
lized between one hundred twenty and one hundred thirty 
beats per minute for two minutes prior to the exercise 
baseline measurement. The method of exercise used to 
increase subjects' heart rates was pedaling a bicycle 
ergometer.
The method used to measure pain tolerance was 
gross pressure measured in millimeters of mercury. The site 
of stimulation was the inner surface of the upper right 
arm.
LIMITATIONS OF THE STUDY
A major limitation of this study was in the diffi­
culty of obtaining a true resting heart rate. Some subjects 
may have been more apprehensive than others and five minutes 
of rest may not have been adequate for all subjects to make
11
complete adjustment. Also, other factors which have been 
shown to affect the heart rate such as emotional state, 
digestion of food and time of day were not controlled.
An additional limitation of the study was that 
the subjects continued to exercise while the pain stimulus 
was applied. Thus, their heart rate during this procedure 
may not have entirely been a response to pain, but rather 
influenced by the exercise.
Chapter 2
SURVEY OF RELATED LITERATURE
The literature relevant to this study was reviewed 
according to the following categories: (1) theories and
physiology of pain, (2) measurement of pain, (3) factors 
related to pain tolerance, (4) physiological responses 
to pain, (5) pain tolerance and anxiety, and (6) anxiety 
and physiological responses to pain.
THEORIES AND PHYSIOLOGY OF PAIN
Three major theories of pain have been developed 
to explain its nature and occurrence. The sensation of pain 
was first considered to be an emotion, a quality of the 
soul, and the epitome of unpleasantness.*- This theory was 
known as the "emotion theory" of pain.
In the mid-nineteenth century an additional expla-
2nation of pain was recognized. Erasmus Darwin , father of 
Charles Darwin, sought to analyze that which was termed 
"unpleasantness". He hypothesized that whenever the sen­
sorial motions were stronger than usual, pain would result, 
i.e., too strong a stimulation of any one of the five 
senses. His work culminated in what was called the
*"James Hardy, Harold Wolff, and Helen Goodell, Pain 
Sensations and Reactions (Baltimore: The Williams and
Wilkins Company, 1952), p . 1.
2
Harold Wolff and Stewart Wolf, Pain (Illinois: 
Bannerstone House, 1958), p. 22.
12
13
"intensive theory" of pain. Pain was the result of an exag­
geration of any cutaneous sensation.
Evidence of the specificity of pain as a sensation 
appeared in the late nineteenth century. This theory of 
pain was that pain was a sensation with its own distinct 
structural and peripheral sensory mechanisms. Although the 
sensory theory of pain gained support rapidly, it later 
became controversial. In general, pain is viewed as com­
prising several sensations and includes emotional and 
affective states as well.
The sensory theory of pain suggested that pain 
receptors were free nerve endings scattered throughout the
skin and that the stimulation of these nerve terminals
3
resulted only in the sensation of pain. Recent studies, 
however, have refuted the theory of receptor specificity. 
Free nerve endings have been shown to respond to many dif­
ferent kinds of stimuli and carry impulses for cold, touch
4
and warmth as well as pain. Thus, the current view 
appears to be that the major receptors for pain are the 
free nerve endings, but these same endings may give rise to 
other sensations.
Two types of nerve fibers transmit impulses of pain. 
The larger are myelinated class A fibers, approximately
^Wolff and Wolf, op. cit., p. 5.
4
Richard Stembach, Pain a Psychological Analysis 
(New York and London: Academic Press, 1968), p. 29.
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eight microns in diameter with a conduction velocity of 
25 meters per second. The smaller unmyelinated fibers are 
termed class C and are about one micron in diameter with 
a conduction velocity of one meter per second,"* The dif­
ference between the conduction velocities of the two fibers 
is thought to account for the two different sensations asso­
ciated with pain: a sudden bright, pricking sensation,
followed by a dull aching sensation.
The major pathways for pain impulses are the 
lateral spinothalamic tract and the spinotectal tract.^
Some of the fibers terminate in the hindbrain and cause 
excitation of the reticular system which results in an 
increase in the level of excitement of the entire nervous 
system. Other fibers pass to the thalamus and are then 
relayed to the sensory areas of the cortex.
MEASUREMENT OF PAIN
Pain has been studied by classifying it into two 
general types: pain of pathological origin and experi­
mentally produced pain. The study of pathological pain has 
chiefly come from operative wounds or from malignant growths. 
The organs most often involved in studies concerned with
"*L.L. Langley, Outline of Physiology, New York: 
McGraw-Hill Book Company*] 1961.
^A.H. Thomson, "The Anatomy, Physiology and 
Psychology of pain," Journal of Occupational Medicine.
1965, 7 526-534, f965T------------  ---------------
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experimentally induced pain are skin, teeth, muscles, and 
viscera. The discussion in this section will be limited to 
measurement techniques of experimentally induced pain.
These techniques fall into four major categories: (l)ther-
mal, (2) electrical, (3) mechanical and (4) chemical.
Thermal
The original thermal methods of evoking pain in­
volved submerging an extremity in hot water or the appli­
cation of hot objects to the skin. The first instrument 
used to measure pain threshold with such a method was a 
thermometer. The temperature at which pain was elicited 
was recorded as the threshold level. Another method of 
eliciting thermal pain was through the use of sun rays on 
the surface of shaved skin. Investigators using this method 
were concerned with the duration of pain rather than meas­
urement of threshold.
The use of radiant heat to evoke pain was introduced 
by Stone and Dallenbach^ in 1934. The pain stimulator con­
sisted of a coil of wire placed in a pyrex glass tube. A 
mica shield was placed inside the tube just above the coil 
which was heated by an electric current. The site for stim­
ulation was the dorsal surface of the forearm. Measurements 
were made in terms of the amount of time required to evoke
^L. J. Stone and K. M. Dallenbach, "Adaptation to 
the Pain of Radiant Heat," American Journal of Psychology, 
46:229, January, 1934.
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pain. A more sophisticated radiant heat similator was
Q
designed by Hardy, Wolff, and Goodell in 1940. This appa­
ratus was called a dolorimeter and is currently employed 
almost exclusively in studies designed to solicit pain with 
a thermal method. In the dolorimeter the light from a 500 
or 1000 watt lamp is focused by a condensing lens through a 
fixed aperture onto the surface of the skin. An automatic 
shutter located between the lamp and the lens regulates the 
duration of exposure to the stimulus. The intensity of the 
radiation is controlled by means of a rheostat. Measurement 
is recorded using the intensity of the radiation and is 
recorded in millicalories per second per square centimeter. 
Most often the forehead of the subject is the site for stim­
ulation because it maintains a relatively constant temper­
ature. The area of the skin surface stimulated is always 
blackened with India ink to insure a high degree of absorp­
tion and eliminate penetration of the rays below the skin 
surface. Both pain threshold and pain tolerance are meas­
ured with this method.
Electrical
Electrical stimulation as a method of inducing pain
®J. D. Hardy, H. G. Wolff, and H. Goodell, "Studies 
on Pain: A New Method for Measuring Pain Threshold: Observ­
ations on the Spatial Summation of Pain," Journal of 
Clinical Investigation, 19:649-660, JulyrNovember, T940.
17
originated in 1851. One method devised was using an elec-
9
trie current to evoke pain by stimulating the tooth pulp.
In this instance the current was applied through a metal 
filling in the tooth and the voltage at which the subject 
experienced the pain was recorded. This method has since 
been discarded because stimulation at high intensities 
resulted in tissue damage.
A current, most common method used to evoke pain 
with an electrical stimulation is through electrodes at­
tached to one or two fingers of the subject's preferred 
hand.10,11 A current stimulator produces the electric 
shock and the intensity of the shock is recorded. Both 
pain threshold and tolerance are measured with this method.
Mechanical
Mechanical devices are used to provoke pain through 
the application of pressure. The object applying the pres­
sure has been small enough to cause sharp, well localized
12pain, yet not sharp enough to cause skin penetrations.
Many different methods to induce pain fall within
9
H. K. Beecher, "The Measurement of Pain," Pharma­
cological Reviews, 9:59-209, March, 1957.
^D. Schalling and S. Levander, "Ratings of Anx- 
iety-Proneness and Responses to Electrical Pain Stimula­
tion ," ScaiTdlnavian^_Jouxna]^_of^ 5:1-9,March, 1964.
^P. 0. Davidson and C. McDougall, "The Generality 
of Pain Tolerance," Journal of Psychosomatic Research, 
13:83-89, March, 1969.
12Beecher, op. cit. p. 93.
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the realm of mechanical. A general category termed gross
13pressure involves pressure on the skin over a bone. One
former method of this type consisted of pressing the thumb
against the tip of the mastoid bone and the index finger
against the styloid process. An additional former method
was to place a metal grater under a blood pressure cuff and
inflate the cuff until the subject "winced".
Additional methods to induce pain mechanically
include: tourniquets, distension of the esophagus, and
14high frequency sound waves. All of the methods cited 
are currently used, but with some modifications.
Chemical
Currently, there is little research reported con­
cerning the use of chemicals to evoke pain. Former studies 
of this nature were concerned with pain of the gastric and 
intestinal mucosa as induced with different chemicals.^
As yet, however, there is no quantitative chemical method 
of pain inducement.
Specificity of Measurements of Pain
Many investigators have generalized the findings 
of their studies without regard to the particular type of
^James Hardy, Harold Wolff, and Helen Goodell, 
Pain Sensations and Reactions, (Baltimore: The Williams
and Wilkins Company, 1952), p. 56.
^Beecher, op. cit., p. 101.
15Hardy, Wolff, and Goodell, op. cit., p. 61.
19
pain stimulus employed. Results of studies concerned with 
different methods of inducing pain have indicated that some 
methods are not highly correlated. Thus, it remains doubt­
ful whether the findings from one study using one intensity 
and duration of stimulus can be generalized to findings of 
another study using different intensities and durations of 
different stimuli.
16Clark and Bindra measured pain threshold and 
tolerance levels of subjects utilizing three different pain 
stimuli: electrical, mechanical, and thermal. The three
methods were highly interrelated for tolerance and threshold 
measurements. Individual differences were more prevalent 
in threshold levels than tolerance levels. The procedure 
used in the study, however, might have biased their results. 
Trials were given with the electric stimulus, followed by 
the mechanical stimulus and finally the thermal stimulus. 
Since trials were not counterbalanced, ordering effects could 
have occurred. Also, the mechanical stimulus consisted of 
applying a blood pressure cuff to the upper arm; the thermal 
stimulus was applied to the same arm five minutes later.
A more extensive study concerning the generality of 
pain stimuli was conducted by Davidson and McDougall.^
^James W. Clark and Dalbir Bindra, "Individual 
Differences in Pain Thresholds," Canadian Journal of 
Psychology. 10:69-76, June, 1956.
17P. 0. Davidson and C. McDougall, "The Generality 
of Pain Tolerance," Journal of Psychosomatic Research, 
13:83-89, March, 1969.
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They used four types of pain stimuli: cold pressor, pres­
sure algometer (applied to the thumb at the rate of 1 
kg/sec.), electric shock and radiant heat. Pain tolerance 
measures were made with each method and correlated. Signif­
icant correlations were found between the methods of pres­
sure and shock and pressure and cold pressor. Methods of 
cold pressor and shock were not significantly related and 
the thermal method was not related to any of the other 
three methods. They concluded that no consistent generality 
in pain stimulus methods exist.
FACTORS RELATED TO PAIN TOLERANCE 
Athletic Participation
18Ryan and Kovacic were concerned with athletic 
participation and pain tolerance. A questionnaire was sent 
to male university ROTC students asking them of their pre­
vious athletic endeavors, likes, dislikes, hobbies and 
recreational interests. The subjects were selected and 
divided into one of three groups according to their responses 
to the questionnaire. Group I consisted of those indivi­
duals who had previously participated in contact sports in 
high school or college. Those who had participated in 
non-contact sports were in group II, while group III in­
cluded those individuals with no previous sports
18Dean Ryan and Charles Kovacic, "Pain Tolerance 
and Athletic Participation," Perceptual and Motor Skills,
22: 383-390, April, 1966.
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participation. The methods used to elicit pain were radiant 
heat, Poser's mechanical stimulator (gross pressure), and 
muscle ischemia (occluded circulation). Pain threshold 
measurements were taken with the radiant heat method and 
pain tolerance with the other two methods.
No significant differences were evidenced between 
groups in pain threshold, but significant differences did 
exist between groups on pain tolerance measurements. The 
gross pressure method yielded significant differences be­
tween groups with the contact athletes tolerating the most 
pain, the non-contact athletes were second and the non­
athletes tolerated the least amount of pain. The muscle 
ischemia method did not differentiate between athletes, 
but a significant difference was found between athletes and 
non-athletes.
19Ryan and Foster studied participation in athle­
tics and performance on various perceptual and motor tasks 
and pain tolerance levels. Subjects were high school males 
and were selected on the basis of their responses to a ques­
tionnaire. The subjects were divided into three groups con­
sisting of previous participation in contact sports, non- 
contact sports, or no previous athletic participation. The 
pain stimulus used was a sphygmomanometer cuff with plastic 
aluminum cleats attached to the inside of the cuff. The
19Dean Ryan and Robert Foster, "Athletic Partici­
pation and Perceptual Augmentation and Reduction," Journal of 
Personality and Social Psychology, 6:472-476, August"] 1967.
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anterior border of the tibia between the ankle and knee was 
the site for stimulation. Significant differences were re­
ported between each group on the amount of pain tolerated.
The contact athletes tolerated the most pain while the non­
athletes tolerated the least. The non-contact athletes were
between the two groups.
20Walker used female athletes and non-athletes as 
subjects to investigate whether differences existed between 
these two groups on the parameters of pain threshold, toler­
ance and pain apperception. She also compared the perform­
ance of a neuromuscular skill by athletes and non-athletes 
while a pain stimulus was being applied. A final purpose of 
her study was to determine the effects of performing a neuro­
muscular skill upon the ability to tolerate pain. The 
physical measures of pain and neuromuscular skill were also 
analyzed to determine whether significant differences existed 
between preferred and non-preferred arms. An electrical 
stimulus to the ulnar nerve was the method used for the pain 
threshold and tolerance measurements. The psychological 
test for pain apperception was the Pain Apperception Test 
designed by Petrovich. This test consisted of a series of 
pictures illustrating painful situations. A seven point 
scale of intensity was used for rating each picture as one 
perceived the pain. The neuromuscular skill involved a hand
20June Walker, "Pain Parameters of Athletes and Non- 
Athletes" (unpublished Doctorial dissertation, University of 
Texas, Austin, 1970).
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steadiness test in which a stylus was inserted in holes with 
decreasing diameters.
The findings of the study revealed that the Pain 
Apperception Test was not related to measures of pain tol­
erance and threshold. Also, no significant differences 
existed between threshold and tolerance measures of preferred 
and non-preferred arms. Performance of the neuromuscular 
skill while the pain stimulus was being applied to the non­
preferred arm decreased for the athletic group, but im­
proved for the non-athletes. Pain tolerance was not af­
fected by the performance of a skill and athletes tolerated 
more pain than non-athletes.
Kinesthetic Size Judgment
21Blitz, Dinnerstein, and Lowenthal investigated 
the relationship between kinesthetic size judgment and 
ability to tolerate pain. Subjects for the study were 
male and female paid volunteers from a hospital staff.
The kinesthetic test consisted of blindfolding the subject 
and letting him feel a standard bar with one hand and a 
tapered comparison bar with the other. Each bar was the same 
length and had two slides on which the thumb and opposed 
fingers fitted. Instructions were to move both hands using 
the slides along the bars and to find the point on the
21Bernard Blitz, Albert Dinnerstein, and M.
Lowenthal, "Relationship Between pain Tolerance and Kines­
thetic Size Judgment," Perceptual and Motor Skills, 22:463- 
469, April, 1966.
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comparison bar where the distance between the fingers matched 
that of the standard. Subjects were given twenty trials and 
errors were tabulated according to overestimation or under­
estimation of size. Pain tolerance was measured by applying 
an electric shock stimulus to the second finger of the sub­
jects' preferred hand. Subjects were placed in groups ac­
cording to the number of shocks endured above their thres­
hold level. The results of the study indicated that sub­
jects who tolerated pain the best, underestimated the size 
of the comparison bar the most. This difference was attri­
buted to individual differences in attentional function.
22
Petrie has classified individuals in terms of 
their modulation of sensory experience. At. one end of the 
continuum is the reducer type individual and at the other 
end, the augmenter. Those individuals who fall in the 
middle range are moderates. Reducers tend subjectively to 
decrease what is perceived, that is, estimate amounts as 
too small while the augmenter tends to increase what is 
perceived. The basis for this classification was that 
there appeared to be a marked tendency for persons to be
consistent in the direction of judgment size errors.
23Petrie, Collins, and Soloman have shown that there
22Asenath Petrie, Individuality in Pain and Suffer­
ing (Chicago and London: The University of London Press,
1567), p. 2.
23Asenath Petrie, W. Collins, and P. Soloman,"Pain 
Sensitivity, Sensory Deprivation and Susceptibility to 
Satiation, Science. 128:1431-1433, December, 1958.
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is a relationship between pain tolerance and size judgment.
Reducers tend to tolerate more pain than augmenters. The
subjects in this study were given a kinesthetic size
judgment task to perform that was similar to the one admin-
24istered by Blitz, Dinnerstein, and Lowenthal. Those sub­
jects who consistently overestimated the diameter size 
match of the comparison bar and the standard bar were clas­
sified as augmenters and those who underestimated the size 
were classified as reducers. The pain test administered 
consisted of radiant heat applied to the subjects’ forearm. 
A sensory deprivation test was also administered and the 
results indicated that reducers were less able to tolerate 
sensory isolation than augmenters.
Ethnic Background
In an attempt to understand how people of dif-
25ferent ethnic backgrounds respond to pain, Zborowski 
interviewed individuals of Jewish, Italian, Irish, and 
’’Old American" heritage. Eighty-seven of the one hundred 
three subjects were hospital patients; the remaining ones 
were members of the patients' families. Each group, ac­
cording to Zborowski had its own configuration of attitudes 
toward pain and expressed concern of pain differently.
The Jewish expressed anxiety with regard to the
^Blitz, Dinnerstein, and Lowenthal, loc. cit.
25Mark Zborowski, "Cultural Components in Responses 
to Pain," Journal of Social Issues, 8:16-30, July, 1952.
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source of pain and were less inhibited emotionally when in 
pain and sought to cry out. Italians expressed a desire to 
relieve the pain and were less concerned with the source. 
Similar to the Jews, they expressed pain openly, sought sym­
pathy and were emotional. The "Old Americans" were hesitant 
to complain about pain and preferred to cry or moan only 
when alone. They felt that pain indicated that something 
was wrong and that the source of the pain must be cured.
Zborowski thought that the role of the family on 
transmitting attitudes toward pain partially accounted for 
the groups' different responses to pain. Jewish and Italian 
families are over protective and over concerned about their 
children's health. The "Old Americans" tell their children 
to take pain "like a man".
2 6Sternbach and Tursky investigated the differences 
between Yankee, Irish, Jewish, and Italian housewifes on 
various pain measurements induced with an electric shock.
The pain measurements consisted of a lower threshold (first 
aware of pain), unmotivated upper threshold (pain tol­
erance) and motivated upper threshold (level coaxed to try).
The findings revealed no significant differences 
between groups on lower threshold measurements, but differ­
ences did exist between the groups on the remaining two
26
Richard Sternbach and B. Tursky, "Ethnic Differ­
ences Among Housewives in Psychophysical and Skin Poten­
tial Responses to Electric Shock," Psychophysiology. 1:241- 
246, January, 1965.
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measurements. The Italian subjects were significantly lower 
than the Yankees and the Jews on pain tolerance and motivated 
upper threshold level.
27Lambert, Libman, and Poser demonstrated the 
effects of group membership upon pain tolerance. The sub­
jects for the study were Jewish and Protestant women.
After an initial pain tolerance test, one-half of the sub­
jects in each religious group were told that their group 
had less tolerance for pain than others. On a retest the 
Jews significantly increased their pain tolerance while the 
Protestants failed to do so.
The second part of the experiment involved Jews 
and Christians. Pain tolerance was measured and subjects 
in the experimental groups were told that their religious 
group was superior or inferior to other groups in ability 
to tolerate pain. Both groups told that they were inferior 
significantly increased their pain tolerance. Of the groups 
told that they were superior, only the Christians signif­
icantly increased their tolerance. The method used in this 
study to induce pain was a blood pressure cuff with hard 
rubber projections sewn into the inner surface and applied 
to the upper arm.
27Wallace Lambert, Eva Libman, and Ernest Poser, 
"The Effect of Increased Salience of a Membership Group 
on Pain Tolerance," Journal of Personality, 28:350-357, 
September, 1960.
28
Sex and Age
Few investigators have been concerned with age and 
sex differences on pain measurements. The results of those 
studies which have been reported are controversial. In 
general, age does not seem to be a factor while sex differ­
ences seem to depend upon the method used to induce pain.
28Collins used eighteen male chronic schizophrenics 
between twenty and fifty-four years of age. Each subject 
was tested for threshold and tolerance levels once per week 
for five weeks with an electric shock stimulus. No rela­
tionship existed between age and pain measures.
In the second part of the experiment, fifty-six 
United States Army enlisted men between the ages of eighteen 
and fifty-three years were tested. Collins reported pain 
threshold and pain tolerance linearly and negatively re­
lated to age. However, approximately 50 percent of the 
subjects were members of a racial minority group and the
results could have been confounded by this variable.
29Chapman and Jones studied differences on pain 
tolerance and pain threshold between four races with ages 
between ten and eighty-five years. The different races
O Q
Glenn Collins, "Pain Sensitivity and Ratings of 
Childhood Experiences," Perceptual and Motor Skills, 21: 
349-350, October, 1965.
29William P. Chapman and C. M. Jones, "Variations 
in Cutaneous and Visceral Pain Sensitivity in Normal 
Subjects," Journal of Clinical Investigation, 23:81-91,
J anua ry, 1944.
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of the subjects were Northern European, Southern Negroes, 
Ukrainians and Jews. Radiant heat was used as the pain 
stimulus. The data were analyzed for age differences only 
for the Northern Europeans in whom pain sensitivity de­
creased with age. With all groups combined there was no 
difference between males and females on pain tolerance or 
pain threshold. Negroes had lower pain threshold levels 
than Northern Europeans and Jews were similar to Negroes 
on threshold and tolerance.
30Blitz, Dinnerstein, and Lowenthal investigated 
kinesthetic size judgment and pain tolerance using male and 
female subjects. The data were analyzed to determine 
whether differences existed between males and females on 
pain tolerance prior to the analysis for differences be­
tween pain tolerance and kinesthetic size judgment. Pain 
was induced with an electric shock and no difference ex­
isted between males and females on the pain measurement.
31Hardy, Wolff, and Goodell commented that if sex 
differences are evidence in pain measurements the reason 
might be attributed to the difference in the skin of men 
and women. Also, sociocultural values and mores might 
account for differences between males and females on pain 
tolerance.
30Blitz, Dinnerstein, and Lowenthal, op. cit., 
pp. 403-409.
31
Hardy, Wolff and Goodell, op. cit., p. 297.
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Personality Factors
32Lynn and Eysenck correlated pain tolerance with 
scores from the Maudsley Personality Inventory of thirty 
university subjects. The correlation coefficient between 
pain tolerance and extroversion was .69 and between pain 
tolerance and neuroticism was -.36. The pain stimulus was 
radiant heat with twenty second time limit set for maximum 
exposure. Of the ten subjects who scored high on extro­
version, eight were able to reach the twenty second time 
limit.
33Petrie substantiated the results reported by Lynn 
34and Eysenck and in addition gave her subjects a kinesthetic
size judgment test. She reported that reducers scored
higher on extroversion than augmenters.
35Gelfand, Gelfand, and Raredin administered a series 
of personality tests to twenty-five female subjects and 
measured pain threshold and tolerance. On a retest, subjects 
were given a placebo and told that the drug would prevent
pain and increase pain tolerance. The results of the per­
sonality tests and pain measurements indicated that
32R. Lynn and H. J. Eysenck, "Tolerance for Pain, 
Extroversion, and Neuroticism," Perceptual and Motor Skills, 
12:161-162, April, 1961.-------------------------------------
33Asenath Petrie, op. cit., p. 33.
34Lynn and Eysenck, loc. cit.
35D. M. Gelfand, Sidney Gelfand and M. M. Raredin,
"Some Personality Factors Associated with Placebo Respon- 
sivity," Psychological Reports, 17:555-562, October, 1965.
31
religiosity and social desirability scores were related to 
pain tolerance. The placebo did not have an effect on pain 
threshold or pain tolerance. The pain stimulus used was an 
ultrasonic unit which generated sound waves; the thumb was 
the site of stimulation.
Collins and Stone investigated the relationship 
between pain sensitivity and childhood experience. Sixty- 
two United States soldiers were given a Childhood History 
Questionnaire. The questionnaire consisted of thirty-one 
items in which two scores were obtained and termed "early 
protection by parents" and "early independence from parents". 
Pain was induced with an electric shock to the second and 
fourth digits of the right hand. Pain threshold and pain 
tolerance were significantly and positively related to the 
degree of childhood protection experienced. Independence 
enjoyed in childhood was negatively related to both thres­
hold and tolerance. Collins suggested that pain is per­
ceived as more threatening by those who have had greater 
childhood experience with pain and suffering.
Strength Improvement 
37Moore investigated the effects of arm strength
L. G. Collins and L. A. Stone, "Pain Sensitivity, 
Age and Activity Level in Chronic Schizophrenics and in 
Normals," British Journal of Psychiatry, 112:33-35,
January, 1966.
37James L. Moore, "Effects of Selected Physio­
logical Factors upon Pain Threshold and Pain Tolerance in 
College Males," (unpublished Doctoral dissertation,
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improvement, acquired over a six week training period, on 
pain threshold and pain tolerance. The subjects in the 
study were divided into a high arm strength group, an exper­
imental low arm strength group, and a low arm strength 
control group on the basis of a ratio between scores made 
on an elbow flexion strength test and their body weight.
The strength training program consisted of progressive re­
sistance weight training designed to increase strength of 
the elbow flexor muscles. Pain threshold and pain tolerance 
were measured with a mechanical gross pressure device. The 
device consisted of a pain stimulator sewn into the cuff of 
a standard sphygmomanometer and was activated by air from 
a pressurized tank.
The results of the study indicated that an increase 
in strength produced only a slight increase in pain thres­
hold, but significantly increased pain tolerance. Moore also 
concluded that persons of greater strength tolerated more 
pain than persons of lesser strength.
PHYSIOLOGICAL RESPONSES TO PAIN
An early attempt to study the effect of pain on
38physiological functions was made by Wolff and Hardy. The
Louisiana State University, Baton Rouge, 1971).
38Steward Wolff and James Hardy, "Studies on Pain 
Observation of Pain Due to Local Cooling and on Factors 
Involved in the 'Cold Pressor’ Effect," Journal of Clinical 
Investigation, 201:521-533, July-Nov., 1941.
authors alternated submerging a hand in ice water so that 
observations and recordings could be made upon each other. 
The measurements consisted of blood pressure, skin tem­
perature and pulsation from the digital artery. They found 
that in regard to blood pressure, a sharp rise occurred 
within ten and sixty seconds after submersion. The blood 
pressure was at its maximum during maximum pain and no ele­
vation occurred when the water was above 18° centigrade.
The blood pressure returned to normal when pain disappeared 
even though the hand was still in the water. Pain disap­
peared as "adaptation" occurred.
The digital pulse was found to decrease with im­
mersion and was lowest when pain was highest. As pain 
decreased, the amplitude of the pulse increased. Below 
10° centigrade the intense cold appeared to mask the vaso­
dilator effect by keeping the arteries highly constricted.
The skin temperature of the submerged part decreased
rapidly for the first minute, then much more slowly.
39Malmo and others induced pain with a radiant heat 
stimulator and recorded finger movement and skin resistance. 
A lymphocyte count was also made on the test day. A sig­
nificant difference in finger movement and skin resistance 
was reported. The lymphocyte count was significantly lower 
on the day of the test than on a day when the subjects were
3 9
R. Malmo and Others, "Standardized Pain Stimu­
lation as Controlled Stress in Physiological Studies of 
Psychoneurotics," Science. 108:509-511, October, 1948.
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not anticipating stress. The subjects in this study were
ten hospitalized psychoneurotics.
40Lewinsohn sought to determine whether physio­
logical responses to stress were different between indi­
viduals with different psychosomatic disorders. The sub­
jects were hospitalized patients and were classified into 
groups according to their disorder. The groups were as 
follows: anxiety, ulcer, hypertension and control (non­
psychiatric). Stress was induced by two different methods.
A modified cold pressor test was given in which the subjects 
submerged their feet in water of 4° centigrade for three 
thirty second intervals. The second method of inducing 
stress involved administering a modified form of the Digit- 
Symbol Test. The subjects were told that the test was an 
intelligence test and that if they did not do their utmost 
they would receive an electric shock to their leg. After 
the subjects started work on the test they were told that 
they were doing poorly and a shock followed. The physio­
logical measurements made during the testing were salivary 
secretion, finger tremors, skin resistance and heart rate.
The data were analyzed in terms of the physiolo­
gical responses of all groups to the methods of inducing 
stress, as well as differences among groups. Both stress
40P. M. Lewinsohn, "Some Individual Differences in 
Physiological Reactivity to Stress," Journal of Compara- 
tive and Physiological Psychology, 49:271-277, April,
1956.
35
methods elicited significant differences in skin response and 
finger tremor responses. There was a significant difference 
in salivary secretion with the cold pressor method and a 
significant difference in heart rate with the failure stress 
method.
The differences among groups indicated that the 
scores of the ulcer group were significantly greater than 
the control group in skin resistance and significantly 
greater than all groups in salivary secretion. The control 
group showed a significantly higher heart rate than the 
other groups.
41Barber and Hahn were concerned with comparing the 
relative effectiveness of hypnotically suggested and waking- 
imagined analgesia in alleviating the pain produced by sub­
mersion of the hand in ice water. Recordings were made of 
respiration rate, heart rate, skin resistance and muscle 
tension. The subjects were divided into four groups: those 
who were hypnotized and told that they had no sensitivity 
in their left hand; those who were awake, but told to imagine 
that the water was cool; those who were not given any in­
structions; and a control group which received no instruction, 
but the water was at room temperature.
There was no significant difference between the
^ T .  X. Barber and K. W. Hahn, Jr. , "Physiological 
and Subjective Responses to Pain Producing Stimulation Under 
Hypnotically Suggested and Waking - Imagined "Analgesia," 
Journal of Abnormal and Social Psychology, 65:411-418, 
December, 1962.
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hypnotized group and the waking - imagination group on any 
of the physiological responses. The hypnosis and waking - 
imagination groups had significantly smaller increases in 
muscle potentials and respiration irregularities than the 
uninstructed group and smaller increases in muscle poten­
tials than the control group. There was no significant 
difference between the hypnosis, waking - imagined or unin­
structed groups in heart rate and skin resistance. Subjects 
in all three groups showed increased heart rates and de­
creased skin resistance. The difference between those three 
groups and the control group on those two variables was not 
significant. The subjects for this experiment were females
between seventeen and twenty-three years of- age.
42Barber and Hahn conducted an experiment similar to 
the one previously cited. However, in this experiment they 
were concerned with physiological effects of imagined pain. 
The subjects were divided into four groups: those who were
hypnotized to believe that they were submerging a hand in 
ice water; those who were told to imagine that they were 
submerging a hand in ice water; those who were awake and 
submerged their hand in ice water; and those who were awake 
and submerged their hand in water that was at room tem­
perature. The hypnosis group and the imagination group also
/ A
T. X. Barber and K. W. Hahn, Jr., "Experimental 
Studies in Hypnotic Behavior: Physiologic and Subjective 
Effects of Imagined Pain," Journal of Nervous and Mental 
Disease, 139:416-425, November, 1964.
submerged their hands in water at room temperature. The 
physiological measurements made were heart rate, muscle ten 
sion and skin resistance.
Barber and Hahn found that the physiological res­
ponses of each group were similar. All subjects had an 
increase in heart rate and muscle tension and decreased 
skin resistance.
43Dudley, Holmes, and Ripley measured the res­
piration rate of subjects with a metal band fitted tightly 
around their heads. The band was equipped with rubber- 
tipped screws around the circumference to insure a snug fit 
After an initial measurement of respiration rate had been 
made, subjects were recalled some time later and asked to 
imagine the pain associated with the head band, or they 
were hypnotized and asked to recall the pain. The respi­
ration rate was significantly less when subjects ware asked 
to imagine the pain than when under hypnosis and recalling 
the pain, or when subjected to the pain produced by the 
headband.
PAIN TOLERANCE AND ANXIETY 
44Schulman investigated the relationship between
43Donald Dudley, Thomas Holmes, and Herbert Ripley, 
"Hypnotically Induced and Suggested Facsimilie of Head 
Pain," Journal of Nervous and Mental Disease, 44:258-265, 
April, 196 T~.
44
J. H. Schulman, "The Relationship of Manifest 
Anxiety to the Pain Reaction in Low Stress and High Stress
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manifest anxiety and pain threshold and pain tolerance. The 
subjects for the study were female nursing students divided 
into groups of high and low anxiety on the basis of Taylor's 
Manifest Anxiety Scale. The high anxious subjects were 
given instructions which were supposed to increase their 
apprehension of what was going to occur. The low anxious 
subjects were given anxiety reducing instructions. The 
pain stimulus was radiant heat and was applied to the sub­
jects' forehead. The hypothesis that the low anxious sub­
jects would tolerate significantly more pain than the high 
anxious subjects was rejected. No significant difference 
was found between the two groups.
Schalling and Levander^ used as subjects anxiety- 
prone juvenile delinquents and low anxious delinquents and 
investigated pain sensitivity and performance on several 
tasks. The boys were divided into groups of low and high 
anxiety by a psychiatrist and a psychologist employed at 
the institution. Measurement of pain tolerance was made 
with electric shocks. The first task performed was a Leg 
Persistence Test in which the preferred leg was stretched 
out in front a few inches above the floor. The score was 
the amount of time the subj ect could keep his leg in that
Situations," (microcarded Doctoral dissertation, Columbia 
University, 1960).
^ D .  Schalling and S. Levander, "Ratings of Anxiety- 
Proneness and Responses to Electrical Pain Stimulation," 
Scandinavian Journal of Psychology, 5:1-9, March, 1964.
39
position without touching the floor. Schalling and Levander 
reported that the high anxiety group was significantly lower 
in pain tolerance and had lower scores on the Leg Per­
sistency Test than the low anxiety group.
ANXIETY AND PHYSIOLOGICAL RESPONSES TO PAIN 
46Hare investigated skin resistance responses of low 
and high anxious subjects during anticipation of pain. Sub­
jects were given the Minnesota Multiphasic Personality In­
ventory and divided into groups according to their score. 
Pain tolerance for each subject was determined with electric 
shocks. A memory drum was used to show numbers consec­
utively one through twelve. The subjects were told that 
when the number "eight" appeared, they would receive an 
electric shock of the magnitude of their tolerance. The 
groups did not differ in mean conductance level, but there 
was a highly significant increase in conductance level from 
stimulus numbers "one" to "eight" evidenced by the high 
anxious group. There was no difference between the two
groups in pain tolerance.
47
Katkin studied the effects of threat of electric
^R. D. Hare, "Psychopathy, Fear Arousal and Antic­
ipated Pain," Psychological Reports, 16:499-502, April,
1965.
47
E. S. Katkin, Relationship Between Manifest 
Anxiety and Two Indices of Autonomic Response to Stress," 
Journal of Personality and Social Psychology. 2:324-333, 
September, 1965.
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shock on basal skin resistance responses of low and high 
anxious subjects. His subjects were males who had made 
extreme scores on the Taylor Manifest Anxiety Scale. The 
subjects were divided into two groups: a stress group and
a non-stress group. High and low anxious subjects were in 
both groups.
During the first part of the experiment all subjects 
were told to sit and relax. After ten minutes the subjects 
in the stress group were threatened with an electric shock.
Fake electrodes were attached to the subjects' legs as 
though a shock would occur. The non-stress group continued 
to rest and were not threatened with a shock. No difference 
was reported between low and high anxious subjects on skin 
resistance responses during the threat of shock. All sub­
jects responded to the shock threat with an equally high 
level of apprehensiveness.
48Hodges and Spielberger studied the effects of 
threat of shock on the heart rate of low and high anxious 
subjects and subjects who had a fear of electric shocks.
The subjects were divided into groups of low and high anxiety 
on the basis of their scores on the Manifest Anxiety Scale.
A Fear of Shock Questionnaire was given to all subjects.
The questionnaire consisted of a number of situations in
48
W. F. Hodges and C. Spielberger, "The Effects of
Threat of Shock on Heart Rate for Subjects Who Differ in
Manifest Anxiety and Fear of Shock," Psychophysiology, 2:
289-294, April, 1966.
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which the subjects were required to indicate how much concern 
or apprehension they would feel in each situation. One sit­
uation on the questionnaire was concerned with submitting to 
an electric shock. The subjects were classified as having 
a fear of shock, or no fear of shock on the basis of their 
response to that situation. Subjects were placed in either 
a threat group or a no-threat group. The threat group was 
subjected to a threat of electric shocks while the no-threat 
group was not threatened. The heart rate was taken one 
minute before and one minute after the threat of electric 
shocks.
As could be anticipated, there was a significant 
difference between the heart rates of the threat of shock 
group and the no-threat of shock group. No significant 
difference was reported between the low anxious subjects 
and the high anxious subjects on heart rate in the threat 
of shock group. A significant difference was reported be­
tween the heart rates of subjects who had a fear of shocks 
and those who did not have such a fear in the threat of 
shock group. The authors concluded that the subject's defi­
nition of experimental situation is an important variable
in psychophysiological research.
49Hodges predicted that threat of self-esteem would 
evoke state anxiety responses of greater magnitude in high
49
W. F. Hodges, The Effects of Success, Threat of 
Shock and Failure on Anxiety," (microcarded Doctoral dis­
sertation, Vanderbilt University, 1968).
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trait anxiety subjects than in low trait anxiety subjects, 
but that threat of physical danger would not differentially 
influence subjects who differed in trait anxiety. The 
measure of trait anxiety was the Taylor Manifest Anxiety 
Scale and measures of state anxiety were heart rate and the 
Zuckerman Affect Adjective Check List. The subjects, uni­
versity students, were randomly assigned to one of three 
groups: failure-threat, shock-threat, and no-threat. Tests
were made while the subjects were resting and while they were 
performing a memory task.
Results of the state anxiety measures confirmed 
Hodges' hypothesis. On the Zukerman Affect Adjective Check 
List the high anxious subjects performed significantly 
better than the low anxious subjects in the failure-threat 
group. There was no significant difference between the 
scores of high and low anxious subjects in the shock-threat 
group or the no-threat group. On the heart rate measure the 
shock-threat group was significantly higher than the no­
threat group. The failure-threat group was between the 
shock-threat group and the no-threat group. There was no 
significant difference in the heart rate of high and low 
anxious subjects in any of the groups.
SUMMARY OF RELATED LITERATURE
The literature relevant to this study was reviewed 
according to the following categories: (1) theories and 
physiology of pain, (2) measurement of pain, (3) factors
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related to pain tolerance, (4) physiological responses to 
pain, (5) pain tolerance and anxiety, and (6) anxiety and 
physiological respooses to pain.
During the past several years, three major concepts 
of pain have been espoused to explain its nature. The ear­
liest view held was that pain was an emotion, a phase of 
unpleasantness. This view prevailed until the beginning 
of the nineteenth century at which time the intensive theory 
of pain became recognized. Those who supported this theory 
believed that pain was the result of excessive stimulation 
of any sensation. The third theory of pain to gain support 
was termed the sensory theory. This theory explained pain 
as a sensation with its own structural, functional, and 
perceptual properties.
The neurological structures responsible for receiv­
ing and transmitting pain impulses have been classified as 
A delta and C fibers. The major pathways for pain impulses 
are the lateral spinothalamic tract and the spinotectal 
tract. Some of the fibers terminate in the hindbrain while 
others pass to the thalamus and are then relayed to the 
sensory areas of the cortex.
The study of pain has been classified into two gen­
eral categories: pain of pathological origin and experi­
mentally induced pain. The four major methods of experi­
mentally inducing pain are thermal, electrical, mechanical, 
and chemical.
Studies have been conducted utilizing the above
methods of inducing pain in an attempt to determine the 
factors that affect an individual's pain tolerance level.
The results of these studies have shown that pain tolerance 
level is an individual matter and that some of the factors 
responsible for differences are age, sex, ethnic background, 
personality, and previous painful experiences. In general, 
pain tolerance appears to be higher in individuals who are 
extroverts, are from "Old American" or "Yankee" heritage 
and have not been overly exposed to pain in early life.
Also, pain tolerance remains fairly stable until age forty- 
five or fifty and then begins to decline. Males appear to 
have a higher pain tolerance level than females, but this 
has not been firmly established.
Inquiries have also been made into the physiological 
responses associated with experiencing pain and have shown 
that, in general, heart rate, respiration rate, and muscle 
tension increase while skin resistance decreases (basal 
skin movements).
Since encounters with pain usually result in cre­
ating anxiety, the effects of anxiety on pain reactions 
have been considered worthy of investigation. The results 
of studies concerned with the effects of anxiety on pain 
tolerance are controversial. Two investigations indicated 
that there was no difference between the pain tolerance 
level of low and high anxious subjects while the result of 
another study yielded a significant difference. The results 
of studies concerned with the effects of anxiety on physio-
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logical responses of low and high anxious subjects to pain 
have, likewise, been controversial. The results of one study 
showed a significant difference between low and high anxious 
subjects on skin resistance during anticipation of pain while 
the results of another study indicated that there was no sig­
nificant difference between low and high anxious subjects on 
skin resistance when threatened with pain. Results of two 
additional studies showed that no significant difference 
existed on heart rate between low and high anxious subjects 
when threatened with pain. In only one of the studies cited 
did the subjects actually experience pain and in the last 
two studies cited, the threat of pain was an electric shock.
In retrospect, research concerned with the effects of 
anxiety on pain reactions has been nebulous. The quanti­
tative effect of anxiety as a factor influencing pain toler­
ance has yet to be established. Also, one's anxiety level 
appears to be a factor affecting physiological responses to 
pain. However, investigators concerned with the effects of 
anxiety on heart rate responses to pain have employed only an 
electric shock or threat of an electric shock as the pain 
stimulus. Since negative connotations might be associated 
with receiving an electric shock of unknown intensity, a 
study should be conducted utilizing a different type pain 
stimulus. Furthermore, the relationship between anticipating 
pain and enduring pain has yet to be explored. Finally, all 
of the studies reviewed were conducted with the subjects in 
a rested state. Perhaps pain tolerance and heart rate 
responses to pain vary with one exercising.
Chapter 3
PROCEDURE
OVERVIEW
The Spielberger Trait Anxiety Scale^ was adminis­
tered to women students enrolled in physical education 
classes during the 1971 summer term at Louisiana State 
University. Subjects were selected from those students who 
made extreme scores on the Trait Anxiety Scale and volun­
teered to participate in the study. The subjects were placed 
into a low anxious group or a high anxious group according 
to their scores. Each group was comprised of twenty sub- 
j ects.
The study was concerned with pain tolerance and 
heart rate responses to pain of low and high anxious col­
lege women before and during exercise. Pain tolerance levels 
were made with a gross pressure method and were recorded 
in millimeters of mercury. The heart rate measurements 
included a baseline heart rate response, an anticipatory 
response, and a response while experiencing pain. Each 
heart rate measurement was taken for thirty seconds.
The data were analyzed to determine whether
^"Charles Spielberger, Richard Gorsuch, and Robert 
Luschene, The State-Trait Anxiety Inventory Test Manual 
for Form X~ (Palo Alto: Consulting Psychologists Press,
1969).
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differences existed between the low and high anxious groups 
on the three heart rate responses made during rest and exer­
cise. The data were also analyzed to determine whether 
differences existed between low and high anxious groups on 
pain tolerance and differences between pain tolerance during 
rest and exercise. A final analysis of the data was to 
determine the relationship between anticipation of pain and 
pain tolerance.
SELECTION OF SUBJECTS
Subjects for the study were forty women enrolled 
in thirteen various physical education classes at Louisiana 
State University during the summer term of 1971. The 
classes from which subjects were selected were tennis, golf, 
badminton, conditioning exercises, and swimming.
Subject selection was limited to those students who 
were undergraduates with a current medical card on file 
indicating that they were qualified to participate in 
vigorous physical activities. Additional criteria for sub­
ject selection were that the student make an extreme score 
on the Spielberger Trait Anxiety Scale and volunteer to 
participate in the study.
The Spielberger Trait Anxiety Scale was adminis­
tered to approximately two hundred students and fifty-eight 
of those students were classified as having extreme high 
or extreme low scores. Forty-two of the fifty-eight students 
volunteered to participate in the study, but two of the
48
volunteers were unable to complete the tests.
Subjects were placed in a low anxious group or a 
high anxious group according to their score on the Trait 
Anxiety Scale. Low anxious subjects were those individuals 
who scored in the fifteenth percentile or less on the Anx­
iety Scale while the high anxious subjects were those who 
scored in the eighty-fifth percentile or above. Each group 
contained twenty subjects. The norms with percentile ranks 
used for subject selection and group placement were provided 
by Spielberger and are located in the Test Manual for Form
PAIN TESTING APPARATUS
The instrument used to measure the pain tolerance
of subjects as shown in Figure 1 was designed at Louisiana
3
State University by Moore and was a modification of one
4
previously designed by Poser. It was selected because it 
met the practical requirements of an ideal method for pro­
ducing painful stimuli as compiled by Beecher.^ This
2
Spielberger, Gorsuch, and Luschene, op. cit.
3
James L. Moore, "Effects of Selected Physiological 
Factors Upon Pain Threshold and Pain Tolerance" (unpublished 
Doctoral dissertation, Louisiana State University, Baton 
Rouge, 1971).
4
Ernest G. Poser, "A Simple and Reliable Apparatus 
for the Measurement of Pain," American Journal of Psychology, 
73:304-305, June, 1962.
^H. K. Beecher, "The Measurement of Pain," Pharma­
cological Reviews, 9:59-209, March, 1957.
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Figure 1 
Pain Testing Apparatus
instrument caused no tissue damage at its highest intensity, 
provided quanitative data as to the amount of pain experi­
enced and was easy to apply to the site of stimulation.
Also, with the test-retest method of establishing reli­
ability, Moore obtained a coefficient of .80 for pain 
tolerance and Poser reported test-retest correlations be­
tween .75 and .85 for pain tolerance.
The instrument consisted of a standard clinical 
sphygmomanometer with a pressure gauge calibrated to 300 
millimeters of mercury. The actual pain stimulus was 
delivered by a stimulator which consisted of ninety-three 
pointed projections protruding from a flat acrylic base 
approximately four and one-half by two and three-fourths 
inches in size. The stimulator was sewn into the cuff of 
the sphygmomanometer so that the projections came to rest 
against the inner surface of the subject's upper arm. The 
projections were not sharp enough to cause skin lacerations 
at 300 millimeters of mercury.
In order to produce a steady flow of air to the 
sphygmomanometer cuff, an air tank was substituted for the 
standard pressure-bulb pumping procedure. The tank con­
tained a 2000 pound pressure capacity and was fitted with 
a one stage reductive valve. The air flow from the tank 
was regulated by a flowmeter calibrated from 0 to 15 liters 
per minute. Both the flowmeter and reductive valve were 
manufactured by Oxygen Therapy Sales Company, Los Angeles, 
California and met specified medical standards for precision
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and accuracy.
The air flow from the tank to the sphygmomanometer 
cuff was maintained through a fifteen foot rubber hose. Air 
imput into the cuff is through a metal Y-junction in the 
rubber hose. The cuff was inflated by occluding the outlet 
from the Y-junction with the thumb. Removal of the thumb 
immediately deflated the cuff. The inflation rate of the 
cuff was one liter per minute, thus it filled at 12.5 mm 
of Hg/sec.
EXERCISING APPARATUS
A Monarch - Cresent AB bicycle ergometer* was used 
for exercise purposes by the subject to increase the heart 
rate to the desired range. A bicycle ergometer was selected 
for this purpose because it was felt that most subjects would 
be familiar with riding a bicycle and thus any emotional 
response to exercise would be minimized. Also, it was nec­
essary to keep the subjects in a fairly stationary position 
while exercising in order to measure pain tolerance. It 
was felt that women subjects would be more receptive to 
pedaling a bicycle rather than participating in a punitive 
type of exercise, such as a step test or running on a tred- 
mill.
The wheel of the ergometer was constructed so that 
» one complete turn of the pedals moved a point on the rim 6
^Manufactured by Quinton Instruments, Seattle, Washington.
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meters. The wheel was braked mechanically by a belt running 
around the rim.. Both ends of the belt were attached to a 
revolving drum to which a pendulum was fixed. The device 
thus acted as a pendulum scale, measuring the difference in 
force at the two ends of the belt.
The workload was adjusted on the ergometer with the 
subject mounted, but not touching the pedals. The "O’1 mark 
on the scale was adjusted so that it coincided with the mark 
on the pendulum weight. The subject began pedaling with a 
slack brake belt, thereafter the belt was stretched with the 
aid of the handwheel until the desired workload was obtained.
HEART RATE MEASUREMENT APPARATUS
A biotachometer* BT-1200 with a telemetry trans­
mitter and receiver was employed for all heart rate meas­
urements. The biotachometer was selected because it pro­
vided accurate beat-to-beat or mean heart rate measurement.
The instrument contained a large easy to read meter which 
displayed heart rate in beats per minute. The telemetry 
system was used to insure precision of the heart rate meas­
urements. Since changes in heart rates were expected to 
be slight, it was imperative that each beat be tabulated.
The telemetry receiver broadcasted the sound of the 
heart beat while the biotachometer indicated the mean heart
*Manufactured by the E & M Instrument Company, Houston, 
Texas.
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rate visually. All heart rate measurements were determined 
through the use of the telemetry receiver. An assistant to 
the experimenter listened, counted, and recorded the heart 
rate measurements.
SELECTION OF ANXIETY SCALE
The Spielberger Trait Anxiety Scale^ was selected 
to discriminate between individuals in anxiety proneness. 
Presently, Spielberger is the only researcher who has de­
vised two separate scales to measure state and trait anx­
iety. In general, state anxiety refers to a transitory 
emotional state characterized by fluctuating feelings of 
tension and apprehension. Trait anxiety, on the other hand, 
generally refers to relatively stable individual differences 
in regard to responding to situations perceived as threat­
ening. Other scales designed to measure anxiety are a com­
bination of state and trait anxiety into a single scale.
Since in this study anxiety referred to a stable personality 
trait, the Trait Anxiety Scale was considered the most appro­
priate one.
Spielberger reported reliability coefficients for 
the Trait Anxiety Scale of .76 and .77 using the test retest 
method with college women subjects. The Trait Anxiety Scale 
correlated .75 with the Institute for Personality Ability 
Testing Anxiety Scale and .80 with the Taylor Manifest
^Spielberger, Gorsuch, and Luschene, loc. cit.
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Anxiety Scale. Norms are available for male and female 
college freshmen, undergraduates and high school students. 
Furthermore, the Trait Anxiety Scale was easy to administer 
and score.
A copy of the Trait Anxiety Scale appears in Ap­
pendix A. The scale consists of twenty general statements 
pertaining to how one generally feels. Four choices of res­
ponse are provided with each statement of which the res­
pondent selects one. The scale is scored on a one to four 
point rating system.
PRELIMINARY PROCEDURES
In order for the experimenter to learn to admin­
ister the pain tests and to coordinate the heart rate meas­
urements with the pain tolerance measurements a pilot study 
was conducted. Subjects for the pilot study were ten female 
students enrolled in the experimenter's physical education 
classes at Louisiana State University during the spring 
semester of 1971. This study was also conducted to deter­
mine any unforeseen problems that might arise during the 
present study and to justify some of the procedures for 
this study.
It was found during the pilot study that an indi­
vidual who was familiar with the operation of the biotach­
ometer and telemetry system was needed. The person selected 
to assist the experimenter with this responsibility was a 
Doctoral candidate in the Physical Education Department at
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Louisiana State University. His speciality in physical edu­
cation was exercise physiology. His minor field of study was 
physiology. He had previously conducted several indepen­
dent research studies in exercise physiology at Louisiana 
State University and was familiar with the maintenance and 
operational procedures of the heart rate apparatus.
ADMINISTRATION OF TRAIT ANXIETY SCALE
The Anxiety Scale was administered to all women 
students in the selected physical education classes during 
the first week of June. Permission to administer the scale 
was previously secured from class instructors. When possi­
ble a classroom was used for administration purposes, but 
in some instances the students were taken to the nearest 
quiet place away from the class activity. The experimenter 
spoke briefly to each class before administering the scale.
The speech was to introduce the experimenter and to ask the 
students for assistance with a research project. The exper­
imenter refrained from using the word anxiety but stated 
that the scale was a personality inventory. A copy of the 
introductory speech as said to each class appears in Ap­
pendix B.
Pencils and copies of the scale were distributed 
and the students were asked to read the instructions while 
the experimenter read them aloud. The students were encour­
aged to respond truthfully and according to how they gen­
erally felt rather than how they felt at that particular
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moment. The students were then asked to respond to the 
inventory and return it when completed. Administration of 
the scale required approximately five minutes.
The scales were scored according to the directions 
in the Test Manual. Those students who scored in the fif­
teenth or below percentile or the eighty-fifth or above 
percentile were identified as potential subjects. The 
percentile ranks were based on scores made by 231 female 
undergraduates at Florida State University and were reported 
in the State-Trait Anxiety Inventory Test Manual.
The experimenter returned to each physical education 
class after the Trait Anxiety Scale had been scored and 
talked to those students who qualified as subjects. The 
students were told the nature of the experimenter's study 
and what would be expected of them if they volunteered to 
be subjects. A copy of what was said to the students appears 
in Appendix C.
Those students who agreed to participate in the 
study were assigned times to meet in the research laboratory. 
Each subject was required to attend three different sessions 
of approximately twenty minutes each. The first session was 
termed as orientation; subjects were tested during the re­
maining two sessions.
ORIENTATION PROCEDURES
The purpose of the orientation was to acquaint the 
subjects with the apparatus used in the study and thus
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minimize their apprehension. The experimenter and a male 
assistant were present for all of the orientation sessions. 
The assistant did not participate in the session but was 
introduced to the subjects who were told that he would be 
present to assist in the testing.
The orientation session was conducted in the fol­
lowing manner. The subject reported to the research lab 
where she was asked to put on a sleeveless blouse provided 
by the experimenter. The subject was then seated in an arm 
desk chair. The biotachometer and telemetry receiver was 
located on a bench approximately five feet to the left of the 
subject. The bicycle ergometer was approximately four feet 
in front of the subject and the pain apparatus was several 
feet on the right side of the subject.
The telemetry transmitter and the two electrodes 
were placed on the subject by the experimenter. The skin 
at the transmitter and electrode sites was coated with a 
thin layer of Tuff-skin. The Tuff-skin was used as an ad­
hesive in order to keep the electrodes in firm contact with 
the skin. Electrode paste was placed inside the well of the 
electrodes. The transmitter was placed approximately four 
inches above and in line with the left nipple. One electrode 
was placed on the center of the sternum and the remaining 
one placed approximately three inches below and in line with 
the left nipple. Several strips of adhesive tape were placed 
over the transmitter and the electrodes to insure good elec­
trode contact.
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The subject was told that the electrodes "picked 
up" the heart beat and the transmitter relayed it to the 
biotachometer. The telemetry receiver picked up the heart 
beat from the biotachometer and the sound of the heart beat 
would be amplified. The biotachometer and the telemetry 
receiver were turned on and the subject was allowed to lis­
ten to the sound of her heart beat. The subject was told 
that her heart rate would be monitored during the next two 
sessions.
The next apparatus shown to the subject was the pain 
testing equipment. The experimenter briefly told the sub­
ject what to expect during the pain test and allowed the 
subject to examine the pain stimulator. The following in­
structions were given to each subject:
This apparatus is a pain test and will be used to 
measure pain tolerance. It consists of a blood pres­
sure cuff which will be placed around your right upper 
arm. On the inside of the cuff is a device with plastic 
projections which will be placed against the inner sur­
face of your arm. Pain will be induced by inflating 
the cuff. The plastic projections are not sharp enough 
to break the skin although the cuff may be maximumly 
inflated. When I measure your pain tolerance I will 
tell you to tolerate as much pain as possible, but when 
the pain becomes intolerable say "stop" and the cuff 
will be immediately deflated. I will now attach the 
cuff to your arm and inflate it slightly so you can ex­
perience this type of pain. The first sensation that 
you feel will be a tightening of the cuff. As the cuff 
inflates, the projections against your arm will produce 
a pricking sensation which will intensify as the pres­
sure increases.
The cuff was placed around the subject's upper arm 
so that the plastic projections rested against the inner 
surface. The subject's arm was in a supine position with 
the elbow resting on the desk. The experimenter was seated
59
on a stool to the right of the subject. This position per­
mitted the experimenter to attach the cuff to the subject's 
right arm, operate the pain apparatus and read the sphygmo­
manometer gauge. The cuff was inflated twice to 40 mm of 
Hg. This amount of pressure allowed the subject to ex­
perience slight pain and was an adequate amount for the sub­
ject to sense the type of pain to be endured.
The final piece of equipment to be shown to the sub­
ject was the bicycle ergometer. The subject was reminded 
that part of the study would involve some exercise and that 
the bicycle ergometer was for that purpose. The experimenter 
instructed the subject to mount and pedal the ergometer at 
35 r.p.m. for approximately one minute. This enabled the 
experimenter to determine if the seat was properly adjusted 
and whether the subject had difficulty pedaling. The sub­
ject was told that during one of the next two sessions she 
would be expected to pedal the ergometer for five to ten 
minutes at the same or a similar rate. The subject was 
asked to be seated and the telementry transmitter, electrodes, 
and blood pressure cuff were removed.
HEART RATE AND PAIN TOLERANCE 
TESTING PROCEDURES
Measurement began when the subjects reported for the 
second session. In order to eliminate practice effects, the 
testing of subjects during rest and exercise was alternated. 
Ten subjects in each group were tested under the resting 
condition first while the remaining ten subjects were
tested first while exercising. The experimenter attached 
the telemetry transmitter and electrodes to each subject 
and administered all pain tolerance tests. The assistant 
counted and recorded all heart rate measurements.
Resting Condition
Testing procedures while the subject was at rest 
were conducted in the following manner. Upon reporting to 
the research lab, the subject was asked to put on a sleeve­
less blouse. The subject was seated in an arm desk chair 
and the telemetry transmitter, electrodes and sphygmoman­
ometer cuff were attached to the subject. The subject was 
instructed to remain seated and relax. The assistant waited 
outside the door to the lab and was admitted after the equip­
ment had been placed on the subject. The assistant was 
seated so that he could operate the biotachometer and tele­
metry receiver. The experimenter was seated to the right of 
the subject in order to administer the pain test. The 
assistant started a stop watch when he determined that the 
heart rate dial indicating the subject's mean heart rate was 
registering satisfactorily and that the telemetry receiver was 
receiving a good "pick-up". After the subject rested for 
five minutes, the assistant counted the number of heart 
beats for thirty seconds. This measurement was termed the 
resting baseline heart rate. As soon as this measurement 
was recorded, the experimenter gave the following instructions 
to the subject:
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In thirty seconds your pain tolerance will be taken. 
Tolerate as much pain as possible, but if the pain be­
comes intolerable say "stop" and the cuff will be imme­
diately deflated.
Following the instructions to the subject, the as­
sistant actuated the stop watch and counted the subject's 
heart rate for thirty seconds. This measurement was re­
corded by the assistant and termed the resting anticipa­
tory heart rate. As the stop watch was stopped by the as­
sistant to record the anticipatory measurement, the experi­
menter opened the valve to the air tank. The flowmeter was 
adjusted to a rate of one liter of air per minute. The 
assistant started the stop watch and at the sound of the 
watch being started, the experimenter placed her thumb over 
the opening at the Y-junction to occlude the air and inflate 
the cuff. This procedure is illustrated in Figure 2. The 
cuff was inflated until the subject said "stop" or until 
the sphygmomanometer gauge registered 300 mm of Hg. of 
pressure. The amount of pressure registering on the sphygmo­
manometer gauge when the cuff was deflated was recorded as 
the subject's resting pain tolerance. The assistant began 
counting the subject's heart rate when the stop watch was 
started to initiate the pain test. The time required to 
administer the pain test was less than thirty seconds, but 
the heart rate was counted until thirty seconds had lapsed. 
This heart rate measurement was recorded as the resting 
heart rate during pain.
Figure 2
Administration of Resting Pain Tolerance
Exercise Condition
The procedures of attaching the equipment to the 
subject were the same as stated in the preceding section. 
After the telemetry transmitter, electrodes and sphygmoma­
nometer cuff were attached, the subject was instructed to 
sit on the bicycle ergometer. The assistant was admitted 
into the lab and adjusted the biotachometer and telemetry 
receiver to insure that each was functioning properly. The 
workload on the bicycle ergometer was adjusted so that the 
tension was moderate (2 kiloponds). The experimenter in­
structed the subject to pedal the ergometer at a rate of 
35 r.p.m. and not to stop pedaling until instructed. The 
workload on the ergometer was gradually increased until the 
subject’s heart rate reached 130 beats per minute. The 
tension was then reduced and the subject’s heart rate was 
stabilized between 120 and 130 beats per minute for two 
minutes. The experimenter was seated next to the assistant 
and made the necessary workload adjustments on the ergometer 
Following the two minute heart rate stabilization and while 
the subject continued to pedal the assistant counted the 
heart rate for thirty seconds. This response was recorded 
as the exercise baseline heart rate. The experimenter stood 
to the right of the subject and gave the following instruc­
tions :
In thirty seconds your pain tolerance will be taken 
Tolerate as much pain as possible, but if the pain 
becomes intolerable say "stop" and the cuff will be 
immediately deflated.
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The assistant began the stop watch as soon as the instruc­
tions were completed to the subject. The heart rate was 
counted for thirty seconds and recorded as the exercise 
anticipatory heart rate. When the stop watch was stopped 
to record the anticipatory response, the experimenter opened 
the valve to the air tank. The flometer was adjusted to a 
rate of one liter of air per minute. The assistant began 
the stop watch and the experimenter placed her thumb over 
the opening at the Y-junction to occlude the air and inflate 
the cuff. The subject's right arm was extended with her 
hand on the grip of the handle bar of the ergometer as 
shown in Figure 3. The cuff was inflated until the subject 
said "stop" or until the subject tolerated 300 mm of Hg. 
of pressure. The amount of pressure registering on the 
sphygmomanometer gauge when the cuff was deflated was re­
corded as the subject's exercising pain tolerance. The sub­
ject continued to pedal the ergometer until the assistant 
completed counting the heart rate for thirty seconds. When 
the stop watch was stopped the subject was instructed to 
stop pedaling and to be seated in a chair. This heart rate 
response was recorded as the exercise heart rate during the 
pain test.
STATISTICAL ANALYSIS PROCEDURES
The sources of data used in this study were derived 
from six heart rate measurements and two pain tolerance 
scores obtained from each subject. The statistical
Figure 3
Position of Subject for Pain Tolerance 
Measurement during Exercise
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computations were performed in the Computer Research Center 
at Louisiana State University, Baton Rouge, Louisiana.
Analysis of the data included using a two-by-two-by- 
three split-split-plot design, a two-by-two split plot 
design and the Pearson product-moment correlation coeffi­
cient. Heart rate measurements were analyzed with the 
split-split-plot design to determine whether differences 
existed between the two groups of anxiety level on the three 
heart rate responses and for the conditions of rest and exer­
cise. Pain tolerance scores obtained for the rest and exer­
cise conditions for the two different anxiety groups were 
analyzed for differences by the split plot design. In order 
to determine the relationship between anticipation of pain 
and pain tolerance, the Pearson product-moment correlation 
coefficient was utilized.
i
Chapter 4 
PRESENTATION AND ANALYSIS OF DATA 
INTRODUCTION
The Spielberger Trait Anxiety Inventory was adminis­
tered to women students enrolled in physical education 
classes at Louisiana State University during the 1971 summer 
term. The subjects for the study were those students who 
made extreme scores on the Inventory and who volunteered to 
participate. Subjects were placed in a group classified as 
high anxious or low anxious. Each group was comprised of 
twenty subjects.
Subjects attended an orientation session followed 
by two measurement sessions. The measurement sessions were 
conducted under conditions of rest and exercise. Measurements 
made during each session included three thirty second heart 
rate responses and subjects' pain tolerance level. The three 
heart rate responses included a baseline heart rate, an 
anticipatory to pain heart rate and the heart rate while 
pain was experienced.
Statistical analysis of the heart rate responses 
made during the rest and exercise conditions was accomplished 
through a two-by-two-by-three arrangement of treatments 
in a completely randomized split-split-plot design. Pain
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tolerance scores of the groups for the rest and exercise 
conditions were analyzed with a two-by-two arrangement of 
treatments in a completely randomized split plot design.
The relationship between anticipating pain and pain tole­
rance level was determined for each group and condition 
with a Pearson product-moment correlation coefficient.
COMPARISON OF HEART RATE RESPONSES BEFORE 
AND DURING PAIN FOR LOW AND HIGH 
ANXIOUS GROUPS DURING 
REST AND EXERCISE
In Table 1 is shown the F ratio between low and high 
anxious subjects for combined heart rate responses. The 
combined responses included the baseline response, antici­
patory response, and response with the pairi stimulus applied 
during rest and exercise. The ratio was not significant at 
the .05 level of probability indicating that a significant 
difference did not exist between low and high anxious groups 
on combined heart rate responses. The mean of each group 
is shown in Table 2. The mean heart rate of the high 
anxious group was 54.77 and of the low anxious group 54.54. 
Those means represented a composite of six heart rate meas­
urements for each subject.
There was a significant difference between the sub­
jects' heart rates for the resting condition and the exer­
cise condition. The F ratio shown in Table 1 between con­
ditions was 390.21 and was significant at the .01 level of 
probability. The mean heart rate of the subjects for the 
exercise condition was 65.09 and for the resting condition,
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Table 1
Analysis of Variance Comparison of Heart 
Rate Means before and during Pain 
for Low and High Anxious 
Subjects during Rest 
and Exercise
Source of 
Variance
Sum of 
Squares df
Mean
Square F P
Between Groups 3.26 1 3.26 1.03 NS
Error 3391.38 38 89.24
Between Conditions* 26125.06 1 26125.06 390.21 .01
Interaction
(group-condition) 16.01 1 16.01 .23 NS
Error 2544.25 38 66.95
Between Treatments** 1469.73 2 734.86 139.44 .01
Interaction
(group-treatment) .63 2 .31 .06 NS
Interaction
(condition-treatment 12.03 2 6.01 1.14 NS
Interaction (group- 
condition- treatment) 3.73 2 1.86 .35 NS
Error
Total
801.86
34367.98
152
239
5.27
143.79
Conditions* (rest and exercise); Treatments** (baseline, 
anticipatory, pain)
F needed for significance (1 and 38 df); 3.25 at the 
.05 level, at the .01 level; 5.21.
F needed for significance (2 and 152 df); 3.06 at the 
.05 level, at the .01 level; 4.75.
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Table 2
Heart Rate Means for the Various Comparisons Made in the 
Two-By-Two-By-Three Split-Split Plot Analysis of 
Variance for Low and High Anxious Subjects 
during Rest and during Exercise
Analysis of’variance 
comparison Group
Variable
Condition Treatment
Meari-k
Low Anxious 54.54
Between Groups High Anxious 54.77
Rest 44.22
Between Conditions Exercise 63. 09
Low Anxious Rest 43.85
Interaction Low Anxious Exerc ise 65. 23
(group - condition) High Anxious Rest 44.60
High Anxious Exercise 64.95
Baseline 51. 52
Treatments Ant ic ipatory 54.87
Pain 57.57
Low Anxious Baseline 51.35
Low Anxious Anticipatory 54. 7 5
Interaction Low Anxious Pain 57.52
(group - treatment) High Anxious Base line 51.70
High Anxious Anticipatory 55.00
High Anxious Pain 57.62
Rest Baseline 41.25
Rest Anticipatory 44.60
Interaction Rest Pain 46.82
(condition - treatment) Exercise Baseline 61.80
Exercise Anticipatory 65.15
Exercise Pain 68.32
Low Anxious Rest Baseline 40.95
Low Anxious Rest Anticipatory 44.05
Low Anxious Rest Pain 46.55
Low Anxious Exercise Baseline 61.75
Low Anxious Exercise Anticipatory 65.45
Interaction Low Anxious Exercise Pain 68.50
(group - condition - treatment) High Anxious Rest Baseline 41.55
High Anxious Rest Anticipatory 45.15
High Anxious Rest Pain 47.10
High Anxious Exercise Baseline 61.85
High Anxious Exercise Anticipatory 64.85
High Anxious Exercise Pain 68.15
*Heart rate counted for 30 seconds.
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44.22. This difference in heart rate was expected since sub­
jects' heart rates were intentionally increased for the exer­
cise condition. These means are presented in Table 2.
There was not a significant group-condition inter­
action for overall heart rate as indicated in Table 1. The 
mean heart rate of the low anxious group for the resting 
condition was 43.85 and for the high anxious group was 44.60. 
The mean heart rate for the exercise condition was 65.23 for 
the low anxious group and 64.95 for the high anxious group. 
These means represented a composite of the three heart rate 
responses made during each condition and are shown in Table 
2. The overall heart rate of the low anxious group was 
approximately the same as that for the high anxious group 
during the rest condition and during the exercise condition.
Shown in Table 1 is the F ratio computed for dif­
ferences between the three treatment heart rate responses: 
baseline, anticipatory, and pain. This ratio was found to 
be 139.44 and was significant at the .01 level of proba­
bility. The means of each of the three treatment heart 
rate measurements are depicted in Table 2 and were comprised 
of subjects' resting and exercising responses combined.
The mean baseline heart rate was 51.52 and the mean antici­
patory heart rate was 54.87. The mean heart rate response 
while the pain stimulus was applied was 57.57. The mean 
increase in heart rate from one treatment response to another 
was approximately three beats. In order to determine where 
the differences were among the treatment responses, orthogonal
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comparisons were made. The results appear In Table 3. Since 
there was an obvious linear trend among the heart rate res­
ponses, a test for linearity was not used.
Comparison one was made between the baseline heart 
rate and the anticipatory heart rate. As indicated in Table 
3, a significant difference existed between these two res­
ponses . Since the mean was greater for the anticipatory 
response, this indicated that the subjects were apprehensive 
about the pain to be experienced. The second comparison 
made was between the combined responses of the baseline and 
anticipatory measurements and the heart rate response made 
while the pain stimulus was applied. This difference was 
also significant at the .01 level.
Table 3
Orthogonal Comparisons of Baseline Heart 
Rate, Anticipatory Heart Rate and 
Heart Rate during Application 
of Pain Stimulus
Source SS df
Mean
Squares F P
Treatment 1469.73 0im 734.86 139.44 .01
ci 448.88 1 448.88 85.17 .01
°2 1020.93 1 1020.93 • 193.72 .01
Error 801.86 152 5.27
The mean of the heart rate response during the pain expe­
rience was greater than the combined means of the baseline
73
response and the anticipatory response. Therefore, the 
heart rate of the subjects increased when pain was induced. 
Also, the effect of experiencing pain was apparently greater 
than the effect of anticipating pain as indicated by an 
increased heart rate.
As indicated in Table 1 there was not a significant 
group-treatment interaction for heart rate. The mean scores 
of the low anxious group for the baseline heart rate res­
ponse was 51.35 and of the high anxious group, 51.70. The 
mean anticipatory response of the low anxious group was 
54.75 and 55.00 of the high anxious group. The mean response 
during application of the pain stimulus was 57.52 of the 
low anxious group and 57.62 of the high anxious group. These 
means represented the heart rate responses for the resting 
and exercise conditions combined and are shown in Table 2.
The mean differences between the groups were uniform from 
the baseline response, to the anticipatory response, to the 
response made during application of the pain stimulus. Heart 
rate increased about the same for each group as pain was an­
ticipated and experienced. The uniformity of the groups' 
responses is illustrated in Figure 4.
The F ratio computed for interaction effects be­
tween conditions (rest and exercise) and treatments (base­
line, anticipatory, pain) was not significant at the .05 
level of probability. This indicates that the differences 
between the means of the three heart rate measurements made 
during the rest condition were not significantly different
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from those for the exercise condition. The means for this 
comparison were representative of the heart rate responses 
of both groups combined. The means of the baseline response, 
anticipatory response and response with the pain stimulus 
applied for the rest condition were 41.25, 44.60, and 46.82. 
For the exercise condition, the means of the baseline res­
ponse, anticipatory response, and response during applica­
tion of the pain stimulus were 61.80, 65.15, and 68.32.
The means for this comparison are presented in Table 2.
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Figure 4
Mean Heart Rate of Low Anxious (LA) Group 
and High Anxious (HA) Group for 
Baseline Response, Anticipatory 
Response and Response during 
Application of Pain 
Stimulus
The F ratio for interaction effects between low and 
high anxious subjects and rest and exercise upon heart rate 
was not significant. This indicates that the low and high 
anxious groups did not respond significantly differently on
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any of the heart rate measurements for either of the condi­
tions. Thus, the differences between the mean heart rate 
responses of the low and high anxious subjects were uniform 
and consistent for both rest and for exercise. Table 2 
shows the mean heart rate responses for the groups and the 
conditions. The uniformity of the heart rate responses of 
the low and high anxious groups for rest and exercise con­
ditions is illustrated in Figure 5.
COMPARISON OF PAIN TOLERANCE SCORES FOR 
LOW AND HIGH ANXIOUS GROUPS UNDER 
CONDITIONS OF REST AND EXERCISE
In Table 4 the F ratio between low and high anxious 
groups on pain tolerance is shown to be .61 and was not sig­
nificant at the .05 level of probability. This comparison 
incorporated the pain tolerance scores of subjects for rest 
and exercise combined. Thus, there was not a significant 
difference between the overall pain tolerance of low and 
high anxious subj ects. The mean for the low anxious group 
was 238.62 and for the high anxious group 253.10. These 
means are presented in Table 5.
The F ratio computed between rest and exercise con­
ditions for pain tolerance is presented in Table 4. The F 
value was 2.36 and was not significant indicating that the 
amount of pain tolerated by the subjects during rest was not 
significantly different from the amount of pain tolerated 
during exercise. The mean pain tolerance of the subjects for
the resting condition was 240.77 and 250.95 for the exercise 
condition.
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Figure 5
Mean Heart Rate Responses of Low and 
High Anxious Groups for Baseline, 
Anticipatory and Application of 
Pain Stimulus under 
Conditions of Rest 
and Exercise
In Table 4 is presented the F ratio for interaction 
effects of low and high anxious groups and conditions of 
rest and exercise on pain tolerance. As evidenced, the 
ratio was not significant indicating that the pain tolerance 
of the high anxious subjects and the low anxious subjects 
was approximately the same for the resting condition as for 
the exercise condition. This further indicated that the 
pain tolerance of each group did not vary significantly 
from one condition to the other. The pain tolerance of low 
and high anxious groups for conditions of rest and exercise 
is illustrated in Figure 6. The pain tolerance means for 
the groups and the conditions are depicted in Table 5.
Table 4
Analysis of Variance Comparison of Pain Tolerance 
Means for Low and High Anxious Groups during
Rest and Exercise
Source of 
Variation
Sum of 
Squares df
Mean
Square F P
Between Groups 4190.51 1 4190.51 .61 N.S.
Error 259674.47 38 6833.53
Between Conditions 2070.61 1 2070.61 2.36 N.S.
Interaction
(group-condition) 825.61 1 825.61 .94 N.S.
Error 33270.27 38 875.53
Total 300031.48 79 3797.86
F needed for significance (1 and 38 df) ; 3.25 at the 
.05; at the .01 level; 5.21.
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Mean Pain Tolerance of Low and High 
Anxious Groups for Conditions of 
Rest and Exercise
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Table 5
Pain Tolerance Means for the Various 
Comparisons Made in the Two-By-Two 
Split Plot Analysis of Variance 
for Low and High Anxious 
Subjects during Rest 
and Exercise
Analysis of 
Variance Comparison
Variable Pain
Tolerance
MeanGroup Condition
Between Groups Low Anxious 238.62
High Anxious 253.10
Between Conditions Rest 240.77
Exercise. 250.95
Interaction
(group-condition) Low Anxious Rest 236.75
Low Anxious Exercise 240.50
High Anxious Rest 244.80
High Anxious Exercise 261.40
RELATIONSHIP BETWEEN ANTICIPATION OF PAIN 
AND PAIN TOLERANCE FOR LOW AND HIGH 
ANXIOUS GROUPS DURING REST 
AND EXERCISE
In order to test the relationship between antic­
ipation of pain and pain tolerance the Pearson product-moment 
coefficient of correlation was used. Anticipation of pain 
was indicated by heart rate increase and was the difference 
between subjects' baseline responses and anticipatory
responses. Pain tolerance was recorded in millimeters of 
mercury. The means of the groups' pain tolerance and in­
crease in heart rate and the coefficients of correlation 
appear in Table 6 .
The correlation coefficient computed for the low 
anxious group between the baseline and the anticipatory 
heart rate increase and pain tolerance was .36 for the 
resting condition. In order to be significant at the .05 
level of confidence a coefficient of .43 was required. Thus 
this relationship was not significant. For the exercise con 
dition the coefficient obtained was .33 and also not signi­
ficant. The similarity of the correlation coefficients 
computed for the low anxious group during the different con­
ditions indicates a consistency in the heart rate response 
to the pain stimulus. Since there was no significant dif­
ference between pain tolerance for the rest and exercise 
conditions, subjects appeared to anticipate pain approx­
imately the same whether resting or exercising. Also, since 
neither of the coefficients was significant, a change in 
heart rate in anticipation of pain is not a predictor of 
pain tolerance.
For the high anxious group the correlation coeffi­
cient computed for the resting condition was .25 and for the 
exercise condition .05. Neither of the coefficients was 
significant at the .05 level. The correlation coefficients 
computed for the high anxious group shows a considerable 
difference between rest and exercise. Although
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nonsignificant, the mean pain tolerance of the high anxious 
group was greater for the exercise condition than for the 
resting condition. Consequently, this difference between 
the coefficients might be due to the fluctuation in pain 
tolerance. Since neither of the correlation coefficients 
was significant, heart rate in response to anticipation of 
pain does not appear to reflect one's ability to tolerate 
pain.
Table 6
Mean Pain Tolerance and Heart Rate 
Increase and Coefficients of 
Correlation for Rest 
and Exercise
Group Condition
Baseline to 
Anticipatory 
Heart Rate 
Increase
Pain
Tolerance r
Low Anxious Rest 2.85 236.75 .36
Low Anxious Exercise 3.70 240.50 .33
High Anxious Rest 3.60 244.80 .25
High Anxious Exercise 3.00 261.40 .05
t
Chapter 5
SUMMARY, FINDINGS, DISCUSSION OF FINDINGS 
AND CONCLUSIONS
SUMMARY
It was the purpose of this study to investigate the 
effects of anticipating pain and experiencing pain upon 
resting heart rates and exercise heart rates of low and high 
anxious college women. A second purpose was to determine 
whether a significant difference existed between the amount 
of pain low and high anxious college women could tolerate 
during rest and during exercise. A further purpose of this 
study was to determine whether anticipation of pain and pain 
tolerance were related for low and high anxious groups for 
exercise and rest.
The subjects for the study were forty college women 
who scored in the fifteenth percentile or below and the 
eighty-fifth percentile and above on the Spielberger Trait 
Anxiety Scale. Also, subjects were those students who vol­
unteered to participate in the study and had a current 
medical card indicating good health on file. Subjects were 
placed into a low anxious or a high anxious group according 
to their score on the Trait Anxiety Scale. Each group was 
comprised of twenty subjects.
Subjects met individually with the experimenter for
82
83
three different sessions. The first session was an orien­
tation in which the equipment and apparatus used in the study 
were shown and demonstrated. The second and third sessions 
were for measurement purposes and were conducted under con­
ditions of rest and exercise. At each of the two measure­
ment sessions, three thirty second heart rate responses and 
subjects’ pain tolerance were recorded. The heart rate 
measurements included: baseline, anticipatory, and heart 
rate while pain was experienced. The pain tolerance of 
each subject was measured with a mechanical pressure device 
and was recorded in millimeters of mercury.
A two-by-two-by-three design was employed to deter­
mine the differences between the low and high anxious groups 
on the three heart rate responses made during the conditions 
of rest and exercise. A two-by-two design was used to deter­
mine the differences between the low and the high anxious 
groups on pain tolerance and differences between pain tol­
erance for the conditions of rest and exercise. The Pearson 
product-moment correlation coefficient was used to access 
the relationship between anticipation of pain and pain 
tolerance.
FINDINGS
The findings of the study were as follows:
1. There was no significant difference between low 
and high anxious subjects on heart rate response when base­
line, anticipatory, and heart rate during pain were combined.
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2. There was a significant difference between the 
overall heart rate responses of subjects during the resting 
condition and the exercise condition. This difference was 
expected since subjects' heart rates were intentionally 
increased for the exercise condition.
3. The interaction of heart rate between the two 
different anxiety groups and the conditions of rest and 
exercise was not significant indicating that the overall 
mean heart rate response of each group was similar for each 
condition.
4. Significant differences did exist between the 
mean heart rate responses of the subjects' baseline heart 
rates, anticipatory heart rates and heart rates while 
experiencing pain. Examination of the means revealed that 
the heart rate increased upon anticipation of pain and was 
highest when the pain stimulus was applied.
5. The interaction of heart rates of the two dif­
ferent anxiety groups and the three different treatment 
responses was not significant. The differences between the 
mean heart rate of each group's baseline response, antic­
ipatory response and response while pain was experienced 
was uniform and consistent.
6 . There was no significant interaction effect 
between the combined groups' three different heart rate 
responses and the conditions of rest and exercise. The 
mean differences between the groups' resting baseline 
response, anticipatory response and response to pain as
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compared with the responses during exercise were uniform and 
consistent.
7. The interaction of the three different heart 
rate responses of the two different anxiety groups for the 
conditions of rest and exercise was not significant. The 
difference between the mean heart rate of each group on the 
baseline response, anticipatory response and response to 
pain was uniform and consistent for the rest condition and 
for the exercise condition.
8. There was no significant difference between the 
overall pain tolerance scores of the low anxious group and 
the high anxious group.
9. There was no significant difference between the 
subjects1 resting pain tolerance and pain tolerance while 
exercising.
10. There was no significant interaction effect 
between the groups and the conditions of rest and exercise 
on pain tolerance indicating that pain tolerance was approx­
imately the same for both groups during rest and during 
exercise.
11. There was not a significant relationship be­
tween anticipation of pain and pain tolerance for the low 
anxious group during the rest condition or during the exer­
cise condition.
12. The relationship between anticipating pain 
and pain tolerance for the high anxious group was not 
significant during rest or during exercise.
DISCUSSION OF THE FINDINGS
Heart Rate Responses
The findings of this study were in agreement with 
the results of previous studies concerning heart rate res­
ponses of low and high anxious groups in apprehension of
1 2pain. Hodges and Spielberger and Hodges conducted studies 
in which subjects with different anxiety levels were threat­
ened with an electric shock. The results of both studies 
indicated that the heart rate responses of low and high 
anxious subjects were not significantly different. The 
findings of this study tend to support Spielberger1s 
hypothesis that subjects who differ in trait-anxiety do 
not respond with differential amounts of state anxiety to 
situations involving physical pain or threat of pain. In 
this study changes in heart rate might be considered appro­
priate indices of state anxiety.
A plausible rationale for high and low anxious 
subjects responding with an equal amount of apprehension to 
the pain stimulus might be what is termed individual res­
ponse specificity and apparently is not related to the
H l  F. Hodges and C. Spielberger, "The Effects of 
Threat of Shock on Heart Rate for Subjects Who Differ in 
Manifest Anxiety and Fear of Shock," Psychophysiology, 2: 
289-294, April, 1966.
2
W. F. Hodges, "The Effects of Success, Threat of 
Shock and Failure on Anxiety," (microcarded Doctoral 
dissertation, Vanderbilt University, 1968).
3
Spielberger and Hodges, op. cit. p. 293.
person's general feeling of anxiety. According to Martin,^ 
each individual responds in his own way to an anxious or 
stressful situation. For a given individual some physio­
logical measures may be much more sensitive indicators of 
change in anxiety level than others. Consequently, an indi­
vidual may respond to stress physiologically in any number 
of ways and the response may vary from individual to indi­
vidual.
Heart Rate Responses for
Conditions of Rest and Exercise
The finding that there was no significant difference 
between the groups' heart rate responses to the pain stim­
ulus made during the resting condition and the exercise 
condition could not be compared to similar studies in the 
literature. Only one study was reported in the literature 
in which subjects with an exercise heart rate were threat­
ened with a pain stimulus.^ The heart rate of these sub­
jects increased significantly in response to the threats of 
pain. However, no comparison was made to determine the 
effects of threat of pain upon the subjects' resting heart 
rate.
The finding in this study suggests that when stress
4 nBarclay Martin, 'The Assessment of Anxiety by
Physiological Behavioral Measures," Psychological Bulletin,
58:234-255, May, 1961.
■\jack Antel and Gordon Cumming, "Effect of Emo­
tional Stimulation on Exercise Heart Rate," Research 
Quarterly, 40:6-10, March, 1969.
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is present an individual's heart rate responds to the stress 
soliciting the response regardless of whether the individual 
is resting or engaged in exercise.
Pain Tolerance and Anxiety Level
The findings of this study in regard to anxiety 
level and pain tolerance are in partial agreement with 
those reported in the literature. Schulman^ subjected sub­
jects to pain with a radiant heat method and found no dif­
ference between the pain tolerance of low and high anxious 
subjects. Hare^ used electric shocks to induce pain and 
likewise reported no difference between the pain tolerance
g
of low and high anxious subjects. Schalling and Levander 
tested pain tolerance with electric shocks and found that 
the low anxious subjects' pain tolerance was significantly 
higher than that of the high anxious subjects. An expla­
nation of these contradictory results might be found in the 
method of subject selection. Schulman selected subjects on 
the basis of scores made on the Taylor Manifest Anxiety 
Scale while Hare's subjects were selected on the basis of
^J. H. Schulman, "The Relationship of Manifest 
Anxiety to the Pain Reaction in Low Stress and High Stress 
Situations," (microcarded Doctoral Dissertation, Columbia 
University, 1960).
^R. D. Hare, "Psychopathy, Fear Arousal and Antic­
ipated Pain," Psychological Reports, 16:499-502, April, 1965.
g
D. Schalling and S. Levander, "Ratings of Anxiety- 
Proneness and Responses to Electrical Pain Stimulation," 
Scandinavian Journal of Psychology, 5:1-9, March, 1904.
scores made on the "psychopathic deviate" scale o£ the 
Minnesota Multiphasic Personality Inventory. Subjects in 
the present study were selected on the basis of scores made 
on the Spielberger Trait Anxiety Inventory. However, 
Schalling's subjects were placed in groups of "anxiety 
prone" or "minimal anxiety" on the basis of ratings by 
clinical psychologists. Thus, since the results of the 
latter study are in disagreement with the results of the 
previously cited studies, perhaps Schalling's subjects ex­
hibited state anxiety, but were placed in groups of trait 
anxiety. In other words, perhaps the subjects were eval­
uated according to the amount of anxiety displayed during 
various situations rather than on the basis of a general 
tendency to exhibit anxiety.
Pain Tolerance for Conditions 
of Rest and Exercise
The finding in this study that there was no signif­
icant difference between subjects' pain tolerance for the 
rest condition and the exercise condition could not be com­
pared with similar studies in the literature. A comparison 
of this type has not been reported, however, a similar study
in regard to distraction and pain tolerance was conducted by 
9
Walker. Pain tolerance was measured while the subjects 
performed a neuromuscular skill and also while the skill
9June Walker, "Pain Parameters of Athletes and Non- 
Athletes" (unpublished Doctorial dissertation, University of 
Texas, Austin, 1970).
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was not being performed. There was no significant difference 
between the subjects' pain tolerance levels. Studies which 
have shown that pain tolerance can be increased under dif­
ferent conditions have usually involved an element of value 
to the s u b j e c t s . T h u s ,  it might be inferred from the 
results of the previously cited studies that a simple dis­
traction including mild exercise is not adequate to signi­
ficantly increase one's pain tolerance, but a strong psycho­
logical desire appears to be necessary.
Relationship Between Anticipation 
of Pain and Pain Tolerance
The finding in this study that a significant rela­
tionship did not exist between anticipation of pain and 
pain tolerance is in partial agreement with the findings 
of Hare,^ The results of his study were that high anxious 
individuals responded physiologically more than low anxious 
individuals during anticipation of pain, but that no dif­
ference existed between the two groups on pain tolerance.
In this study, both groups responded equally to the antici­
pation of pain and, similarly, no difference was found be­
tween the two groups in pain tolerance. Thus, it appears that 
physiological adaptation to pain may differ among individuals,
^Wallace Lambert, Eva Libman, and Ernest Poser,
"The Effect of Increased Salience of a Membership Group 
on Pain Tolerance," Journal of Personality. 28:350-357, 
September, 1960.
^Hare, loc. cit.
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but the adaptation Is not reflected In pain tolerance.
CONCLUSIONS
Within the limitations of this study the following 
conclusions were considered appropriate.
1. The heart rate of women of different anxiety 
levels is approximately the same at rest, during anticipa­
tion of pain and during pain.
2. Anticipation of pain and pain produce an in­
crease in the heart rate of women.
3. The increase in heart rate in response to
anticipation of pain and to pain is approximately the same
during rest and during exercise.
4. The pain tolerance of women of different anxiety 
levels is approximately the same.
5. Pain tolerance of women is approximately the 
same during rest and during exercise.
6. An increase in heart rate in anticipation of 
pain may or may not be accompanied with an increase in pain 
tolerance.
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A P P E N D I X  A
SELF-EVALUATION QUESTIONNAIRE 
STAI FORM X-2
N A M E _________________________________________________  D A T E __________________
D IR EC TIO N S: A number of statements which people have 
used to describe themselves are given below. Read each state­
ment and then blacken in the appropriate circle to the right of 
the statement to indicate how you generally feel. There are no
>
EO*4 S
>
sO
9
right or wrong answers. Do not spend too much time on any H55
s 
- 3 o $
one statement but give the answer which seems to describe 33
3 !■►
how you generally feel. Si 25 h!Efl
21. I  feel pleasant........................................................................................................ © © ©
22. I  tire quickly ........................................................................................................ © © © ©
23. I  feel like crying................................................................................................... © © ©
24. I  wish I  could be as happy as others seem to b e ............................................. © © © ®
25. I  am losing out on things because I  can’t make up my mind soon enough.... © © © ®
26. I  feel rested............................................................................................................ © © © ®
27. I  am "calm, cool, and collected” ........................................................................ © © © ®
28. I  feel that difficulties are piling up so that I  cannot overcome them ......... © © © ®
29. I  worry too much over something that really doesn’t m atter...................... © © © ®
30. I  am happy............................................................................................................ © © © ®
31. I  am inclined to take things h a rd .................................................................... © © © ®
32. I  lack self-confidence ........................................................................................... © © © ®
33. I  feel secure .......................................................................................................... © © © ®
34. I  try to avoid facing a crisis or difficulty.......................................................... © © © ®
35. I  feel blue .............................................................................................................. © © © ®
36. I  am content.......................................................................................................... © © © ®
37. Some unimportant thought runs through my mind and bothers m e .......... © © © ®
38. I  take disappointments so keenly that I  can’t put them out of my mind .... © © © ®
39. I  am a steady person........................................................................................... © © © ®
40. I  become tense and upset when I  think about my present concerns............ © © © ®
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APPENDIX B
SPEECH TO EACH PHYSICAL EDUCATION CLASS 
PRIOR TO ADMINISTERING 
THE ANXIETY SCALE
My name is Diane Daniels and I am a graduate student 
here at Louisiana State University. I am currently pre­
paring to conduct research for a dissertation and I hope 
to select a few students from various physical education 
classes to serve as subjects for my study. I would like 
to administer a personality inventory to everyone which will 
take about five minutes to complete. In a couple of days 
I will come back and talk to some of you personally about 
the topic of my study and hopefully recruit some of you 
to be subjects.
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APPENDIX C
SPEECH TO THOSE STUDENTS WHO QUALIFIED 
TO SERVE AS SUBJECTS
There are some of you that I would like to see 
very briefly (names were called). After looking over the 
results of the personality inventory that was administered 
to you the other day, I would like to ask all of you to be 
subjects for my study. My study is concerned with monitoring 
the heart rate under conditions of rest and exercise. The 
exercise condition is submaximal so you will not be exer­
cising to exhaustion. If you volunteer to serve as a sub­
ject, I will need to meet with you for three sessions. The 
first session will require approximately txi/enty minutes of 
your time and the other two will involve about twenty-five 
and thirty-five minutes each. The sessions will be sometime 
during July and will be about a week apart. If you think 
that you can meet with me for all three sessions, I would 
certainly appreciate your help and cooperation.
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